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for greater strength . . . easier assembly 


Wedge Type Concrete Insert 


The new Grinnell 


NE design features give Grinnell’s 
Wedge Type Concrete Insert 
(Fig. 281) greater load carrying capacity . 
1200 Ibs. for 4%” and %” sizes, with a safety 
factor of at least 5 to 1. 
Heavy gauge steel is die-formed into a wedge- 
shaped box housing. When load is attached to 
the inserted nut and rod assembly, ends of the 
elongated nut press on the wedge-slanted walls. 
These walls, acting in compression with the 
concrete, provide strength unmatched in steel 
inserts of equal size. 











Grinnell Company, Inc., Providence, Rhode Island 


Installations can be made in quick time, too. 
Just a few turns of the rod tighten the nut 
rigidly in place. Slightly loosening the nut per- 
mits lateral adjustment along the full length of 
the slot, without fear of rod and nut falling out 
of the body. 


Single body size accommodates four different 
interchangeable nut and rod sizes, to make 
ordering easier and installation simpler—espe- 
cially where hanger rod sizes cannot be deter- 
/, 
Jj 


at 


Preassembly of 
the elongated 
on the rod makes 
quick assembly 
possible 


mined in advance of ceiling construction. 

On your next project, specify Grinnell Concrete 
Inserts — either steel or malleable iron. Quality 
manufactured . . . and priced right! Grinnell 
Company, Inc., Providence 1, R. I. 


nut 


CB-Universal 
Malleable Iron 
Concrete Insert 
(Fig. 282) 


GRINNELL 


PIPE HANGERS AND SUPPORTS 


CB-Junior 
Malleable Iron 
Concrete Insert 
(Fig. 279) 


Wrought Steel 
Concrete Insert 


Fig. 280 


Coast-to-Coast Network of Branch Warehouses and Distributors 





welding fittings 
pipe 


pipe and tube fittings 


Grinnell-Saunders diaphragm valves 
industrial supplies ° 


Grinnell automatic fire protection systems 


* engineered pipe hangers and supports * Thermolier unit heaters °* valves 


* prefabricated piping * plumbing and heating specialties * water works supplies 


Amco air conditioning systems 





BIFURCATOR FAN 


key to your corrosive 
fume removal problems 


BiFURCATOR is the divided-housing fan backed 
by 30 years experience in design and application. 


Aa ess 
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Ideal for corrosive, high temperature and 
hazardous fume removal from: 
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CERAMIC KILNS FOUNDRIES — 

CERAMIC PLANT SHAKE-OUT AREAS 
INSTALLATIONS FURNACES 

CHEMICAL PLANT GLASS PLANTS 
INSTALLATIONS LITHOGRAPHIC OVENS 

CHEMICAL LABORATORY LUMBER DRYING KILNS 
HOODS METALLURGICAL PLANTS 

coli gla METAL PICKLING VATS 

PAPER MILLS 

DYE HOUSES SLASHERS 

ELECTROPLATING TANKS STRIPPING TANKS 

FOOD PROCESSING OVENS TEXTILE MILLS 

FOUNDRIES — 
POURING AREAS 
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Mail coupon today for free Catalog DB-37-55. 


DeBOTHEZAT FANS DIVISION, Dept. HP-1158 
American Machine and Metals, Inc. 
East Moline, Illinois 


\4 * 1 Send Bulletin DB-37-55 containing complete data on 
the Bifurcator for exhausting fumes 
e Oo eZa FA N s Have a DeBothezat representative call 
f 


A DOtvVIiS!tOn OF 


American Machine and Metals, Inc 


| EAST MOLINE, ILLINOIS 
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FOR THOSE AIR 
CONDITIONING 
JOBS... 


Compressors from the BIG 
ST TTS LINE 


SINCE 1906 








contractors have learned to rely on BRUNNER compressors is the new Bostitch 
plant in East Greenwich, Rhode Island. 

75 HP compressors, 100 HP compressors—whatever the size requirement —there was 
a Brunner unit to satisfy the design conditions. 

Rugged workhorses of the various air conditioning systems at Bostitch, these units are 
tied-in to Dunham-Bush evaporative condensers and serve ceiling mounted air handling 
units for the Stapling, Engineering and Drafting departments. They also serve Dunham-Bush 
multizone units for conditioning executive offices and cafeteria areas. 

Select Dunham-Bush and Brunner for single source service and responsibility. 


BRUNNER DIVISION Dunnam? 
DUNHAM-BUSH, INC. 
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ANNOUNCING a Complete New Line... . 
ARMSTRONG Open Float 


and Thermostatic Steam Traps 


861 (1) 


862 (1'%4") 


863 (1'2") 


864 (2”) 


Designed and Made by Armstrong 
Especially for Low Pressure Heating Service 


Armstrong Open Float and 
Thermostatic Traps are the 
result of the demand by user- 
owners and contractors for an 
effective, trouble-free steam trap 
for heating service. 


How They Work 

When the steam is first turned 
on, Armstrong O.F.&T. traps 
quickly vent the air that has 
accumulated in the heating units. 
After start-up, the traps will vent 
air and CO2 gas at steam tem- 
perature to prevent corrosion of 
unit heater tubes and other types 
of finned radiation. Condensate 
is removed as fast as it accumu- 
lates without loss of steam. 


Advantages of 
Armstrong O. F. & T. Traps 
The design and construction of 
Armstrong Open Float and Ther- 
mostatic Steam Traps provides 
outstanding benefits to both 
the owner and the installing 

contractor: 


LOW COST is made possible by 


0 


simple, compact design and large 
volume production. 

EASY INSTALLATION. Pipe con- 
nections are horizontal and oppo- 
site. Traps are supported by the 
connecting pipes. 


INTERNAL CHECK VALVES of 


18-8 stainless steel can be fur- 
nished with the traps to save 
cost of installing external check 
valves. 

YEARS OF SERVICE LIFE... 
Working parts are all stainless 
steel, highly resistant to both 
corrosion and wear. 


MINIMUM MAINTENANCE... 
comes not only from the use of 
stainless steel parts, but also 
because the trap is self-scrubbing. 
Ordinary sediment and sludge 
are washed right through with 
the condensate. 


Further Information Available 


If a trap with these features is 
of interest to you, get in touch 
with your nearby Armstrong 
Representative. Ask him for 
Bulletin 775 which gives price, 
dimension and capacity data, or 
use the coupon below. 


ARMSTRONG MACHINE WORKS 


8742 Maple Street . 


Three Rivers, Michigan 


ARMSTRONG MACHINE WORKS 
8742 Maple Street, Three Rivers, Michigan 


FREE BULLETIN 


No. 775 gives detailed 
information on Armstrong 
O.F.&T. traps. 


Name 


Company 


Street Address 


ee 


riease send a copy of Bulletin No. 775. 


State__ 
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Air Conditioning Department Send Catalog QV-91 
industrial Acoustics Co., Inc. and full details 

| 341 Jackson Avenue Please have Engineering | 
New York 54, N. Y. Representative call. 

| Name Title | 

| Company ! 
Address | 
City Zone State 
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on return air vents 


STOPS NOISE — PERMITS AIR FLOW 


New, Quiet-VENT silencers provide conversational 
privacy and freedom from disturbing noises 
coming through return air vents. 

Literature describing this unique noise control unit 
that permits the free passage of air, while filtering 
out sound, is available upon request. 

Send coupon today. 


Air Conditioning Department 


industrial Acoustics Company, inc. 
_ Specialists in Noise and Pulsation Control 
341 Jackson Avenue, New York 54, N. Y. 
CYpress 2-0180 





The B&G Condensing Unit offers an impres- 


sive list of features, many of them exclusive, 
which make it completely outstanding. It is 
amazingly compact as well as efficient —the 
shortest unit available on the market today. 


The cut-away illustration shows the high- 
lights of compressor construction — 


© 
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© 
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Compressor housing. Monobloc de- 
sign using pressure-tight iron which 
meets Underwriters’ requirements for 
use with R-12 or R-22. 


pe some heads and cover plates. Cast 
same material as compressor housing. 


Suction and discharge valves. Highest 
grade Swedish stee : -non-flexing, full 
floating. Low lift with positive gas- 
cushioned backstop for quiet operation. 


Safety springs. Prevent damage from 
occasional liquid slugs. 


Pistons. Automotive type, of light 
weight alloy. Full floating wrist pin, 
two compression rings and one oil con- 
trol ring. 


Connecting rods. Light weight, heat- 
treated alloy—rifle drilled to assure 
positive lubrication of wrist pin. 


Cylinder sleeves. Removable cylinder 
liners of special alloy iron are machined 
and housed to a maximum tolerance 
of 6.0005 inches. 


Crankshaft. High tensile, ductile iron. 
Greater strength and noise dampening 
qualities make it superior to conven- 
tional forged steel shafts. Running sur- 
faces induction hardened and polished 

shafts are statically and dynamically 
balanced—rifle drilled for forced feed 
lubrication. 


Main bearings. Heavy wall bronze, dia- 
mond bored after assembly for close 
tolerance. 


Forced feed lubrication. Positive-dis- 
placement, self-reversing oil pump 
supplies excessive oil to main bearings, 
connecting rods and wrist pins. 


Crank case heater. Standard equipment 
on all compressors. 


Capacity Control. Can be equipped with 
multi-step capacity control system. 
Standard equipment. Gas and oil equal- 
ization ports, magnetic plugs and oil 
sight glass. 


-NOTHER 


BeaG 
REFRIGERATION 
“PACKAGE” 


-..-WITH ALL MAJOR COMPONENTS 
BUILT AND GUARANTEED BY 
BELL & GOSSETT COMPANY 





BaG CONDENSING UNIT 


ompact efficiency, featuring 


An achievement in yor 71/2 through 150 tons: 


interchangeable vital 











Cut-away Compressor 
of Condensing Unit 


ae ae oe: me. oe. Fe 
Dept. RFM-5, Morton Grove, Illinois 
Canadian Licensee: §..A. Armstrong Ltd., 1400 O' Connor Drive, Toronto 16, Canada 
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A New Concept 
Tam @Ctele)iialo mm Me) 4-15 -) 


ADJUSTABLE CAPACITY 


FlojsTouer 


@ MORE CAPACITY 
@ INFINITE SELECTIONS 
@® LOW COST 


@ BUILT TO B.A.C. QUALITY STANDARDS 


Write for Literature 


BALTIMORE AIRCOIL COMPANY, INC. 


P.O. BOX 7322 + BALTIMORE 27, MARYLAND 


Heating, Piping & Air Conditioning, November 1958 





, ‘ 
Know-how makes the 


IN HEATER APPLICATION 


The new Dravo Counterflo has performance 
built in... the kind of performance pos- 
sible only in a heater in which every part 
has been designed and built to function as 
an integrated unit. But it is the skill with 
which this performance is applied to the 
solution of a specific heating problem that 
makes it completely effective. 

This is the important “extra” that every 
Dravo Heater customer gets. Every Dravo 
technical representative is a qualified heat- 
ing engineer skilled at solving all kinds of 


heating problems in all types of industrial 
and commercial buildings. 

Every man is competent to make a com- 
plete heating survey of your installation, 
working in cooperation with your engi- 
neering departments or consultant. 

Every man is backed by the home office 
staff, who can bring both laboratory facili- 
ties and the total experience of over 10,000 
installations to bear on unusual problems. 

Get the benefit of this Dravo “extra” 
when you have a heating problem. 


Heating, Piping & Air Conditioning, November 1958 
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difference 


IN HEATER DESIGN 


The new Dravo Counterflo heater, developed 
by an exhaustive research program, repre- 
sents an important advance in warm air 
space heating. Its “unitized” design, mak- 
ing each part integrate smoothly with the 
functioning of the rest, and the fact that 
each part was designed specifically for its 
function, makes the new Counterflo unique. 


DRAVO 


CS 82 FS. SS 8. 


Conditioning, November 


Heating. Piping & Air 


Here are some of the features 
which make the new Couwnterf/o 
heater your best heating buy: 


NEW PYROJET BURNER—exciusively Dravo—first burner de 
veloped specifically for direct-fired space heaters. Burns low 
cost oils efficiently. Switches from gas to light oil automatically 


NEW INDUCED DRAFT FIRING—automatically controls fuel 
combustion air ratio, high negative pressure in combustion 
chamber adds extra safety; extra efficiency because of com 
plete control of combustion air. 


NEW AIRFOIL COMBUSTION CHAMBER —stainiess steel, 
ribbed for extra strength and channeling of airflow—guaranteed 
for 10 years. Longest possible fiame travel for complete com 
bustion within primary heat transfer area. 


NEW LOW-SPEED FANS—forwardly curved, low-speed, double 
inlet fans with high efficiency reduce horsepower requirements 
in the new Counterfio drastically, operating costs are lower 


NEW DISCHARGE PLENUM—distributes heated air at high 
velocity without annoying drafts. Adds new flexibility to warm 
air distribution patterns. 


Bulletin 564 describes the many new features of the 
new Dravo Counterflo heater. Write or phone for your 
copy today. Address Dravo Corporation, Dravo Building, 
Pittsburgh 22, Pennsylvania, 


1958 





Right: Entrance 
to Judicial Building 
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Georgia's proud new Capitol Hill buildings 


Air Conditioned Comfort throughout these distinguished buildings 
and the Executive Suite in the old Capitol Building is auto- 
matically regulated by Powers air conditioning control systems. 


Entrance to AGRICULTURAL BUILDING which is 
completely air conditioned and Powers controlled 


_ Marble sculptures show Georgia farm products 
\c } 
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GEORGIA DEPARTMENT OF PUBLIC HEALTH BUILDING 


Throughout the huge Judicial, Office and Labor Building, the perimeter under 
window remote air conditioning units are controlled by 254 Powers Heating 
Cooling remote bulb thermostats operating 817 Powers Packless Control 
Vaives—Eight central fan systems under Powers control provide con 
ditioned air for the interior zones. Similar controls, involving the use of 113 
Powers H-C thermostats and 317 Packless Control Vaives are used for peri 
meter unit conditioners in the Agriculture Building. 


The Department of Health Building, now under construction, will be 
equipped with a complete Control Center Panel from which the entire air 
conditioning system can be operated and all thermal conditions checked 
Powers control system for this building includes individual room control of 
all perimeter unit conditioners. Interior zones are served by high-pressure 
dual duct systems with individual controls of each mixing box unit. Central 
chilled water and hot water systems for all buildings are Powers controlled. 


Dependable Year after Year performance of Powers contro! systems in 
these monumental buildings will pay back a highly profitable return in fuel 
Savings, comfort and lowest cost for maintenance. 


In Your New Building whether it be a school, hospital, church or com 
mercial building ask your architect or engineer to include a Powers Quality 
System of Temperature and Humidity Control. 


THE POWERS REGULATOR COMPANY 


| 
SKOKIE, sees: ceaunel in chief cities in U.S.A., Canada and Mexico 


65 years of Automatic Temperature and Humidity Control 
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New models, new sizes, 
Trane Self-Contained | 


Air-cooled condenser (available for all 
sizes) features new, smaller dimensions, 
simplified piping and wiring for easy 
installation. Water-cooled condensers 
(all sizes) and evaporative condensers 
(10 through 20-ton sizes) also available. 


Simplified construction speeds installation 
and service! All components of these new 
Climate Changers are easily accessible 
from front. Refrigeration cycle is easily re- 
movable for inspection, service on the job 
—or for in-shop repair or exchange. 


Improved “iso-sound” design assures 
quiet, vibration-free operation. Cabinet 
and compressor housing completely in- 
sulated. Deluxe units may be installed in 
the conditioned space without disturbing 
occupants or employees. 





new styling for 
Climate Changer Units 


3 to 30-ton packaged units — air or water-cooled — 
are easier to install, easier to service 


Here’s the new line-up of TRANE Self-Contained 
Climate Changers for 1959: new air or water- 
cooled units in a complete range of sizes from 3 
to 30 tons. And they’re beauties! New, modern 
styling, clean, classic lines, smaller dimensions 
make them blend with today’s office and store 
design. And, of course, these new units are engi- 
neered to the same rigid specifications that have 
made TRANE a leader in big building air condi- 


CHECK THESE FEATURES: 


tioning systems. They’re easy to install, too, with 
just a few simple piping and wiring connections. 
Extra rugged construction makes them easy to 
ship and to handle on the job. So for your next 
““packaged”’ cooling job, make it a TRANE Self- 
Contained Climate Changer! Call your nearby 
TRANE Sales Office for complete facts on these 
new Climate Changer units—or write directly 
to TRANE, La Crosse, Wisconsin. 


Easy to install—Smaller dimen- 
sions for easy handling. Internal 
wiring completed, with low volt- 
age circuit that’s easier, safer to 
work with. Readily accessible 
water piping connection (on 
water-cooled models). Sturdy con- 
struction, with components 
mounted on independent frame 

. no strain on external cabinet. 


Easy to service—All components 
easily accessible from front panel. 
Removable refrigeration cycle 


unit may be easily removed for ment. All moving parts isolated, 


in-shop repair or exchange. 
Streamlined appearance Mod 
ern lines and new design blend 
with office or store decoration 
Equally well adapted for free 
standing or recessed location. New 
decorative return air grille instead 
of conventional return air louvers. 
Low heights for balcony, roof or 
suspended installation. 

Quiet operation New, large 
slow-speed fans with adjustable 
belt drive for extra quiet air move- 


with spring-mounted compressor 
that absorbs vibration. Casing 
insulated throughout. 


Flexibility—Complete range of 
sizes, types. Water-cooled, air 
cooled and evaporative condenser 
models. 3 to 30-ton capacities 
Both vertical and horizontal rear 
discharge available by simple on- 
the-job fan rotation. Large, effi- 
cient fans with larger h.p. fan 
motors give full air capacity 
even with long duct runs. 


can be serviced in field, or entire 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR CONDITIONING, 
HEATING, VENTILATING AND HEAT TRANSFER EQUIPMENT 





There’s a Trane Climate Changer unit to cool any home, store or office! 


No water needed! These TRANE 
Climate Changers are air-cooled, 
eliminating water supply and dis 
posal problems. Compact con 
densing unit is located outside the 
home or building 


Save space with this compact Fan 
coil Climate Changer! Tucks away in 
attic, closet, utility room—or may be 
installed behind partition or under 


Heat and cool with this new Climate 
Changer combination unit. Warm air 
furnace in both oil and gas-fired mod- 
els . . . complete range of sizes and 
types. Cooling section available in 2, ceiling. Provides crisp, cool air for 
3 and 5-ton capacities. store, home or office. 2, 3 or 5-ton 


= 
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CEILING DIFFUSERS 


—TTTYS 


Heating, Piping & Air Conditioning, November 1958 








@ SUPERB ULTRA MODERN STYLING 


... These new ceiling diffusers give any room a 
_~ dignified “room of tomorrow” look! All Titus ceiling 
diffusers—regardless of type—size—or shape—are so 
styled and proportioned that they blend harmoniously 

ith each other and with room surroundings. 


ey SUBERIOR DIFFUSION PERFORMANCE 

<.. New exclusive curved contour cone design—plus 
extreme ‘adjustability—make these outstanding p 
cision air Wiffusi 


y \ 
@ DINIFORM APPEARANCE 


... Rega attern setting—Titus Ceiling 


3 center cones move in unison and retain same relative 
position. 


SIMPLE TO INSTALL-ADJUST 


... Ingenious spring lock arrangement for quick, easy 
installation or removal—saves time and labor. Adjust- 
able at the factory—or on the job. On Titus adjustable 
round diffusers, simply turn small center cone to ad- 
just to any air pattern. 


A COMPLETE LINE 


... Titus Ceiling Diffusers are available in round, 
square and half round models in all standard sizes. 
Rigid steel construction—beautiful metalescent alumi- 
num finish. Also a complete line of accessories—includ- 
ing ceiling cones, radial volume control dampers and 
plaster mounting rings. 








FREE 
CATALOG 





TITUS MFG. CORP. 


Name 


bf 
{ WATERLOO,IOWA 


Gentlemen: I am interested in full details (engineering data, prices) on your 
new complete line of Ceiling Diffusers and Accessories. RUSH NEW, FREE 


CATALOG. 











Address 
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Heating and Ventilating 
Unit — Type V gives com- 
plete coverage of central- 
station heating and ventilat- 
ing requirements. Steam or 
hot-water heating; large- 
volume, extra-quiet Sirocco 
Fans, for adequate heating 
and for ventilation. Ideal 
for offices, auditoriums, fac- 
tory areas, gymnasiums, lab- 
oratories, schools and stores. 
Bulletin 8927. 


Lineflow Ventilating Unit 
— Type L is a quiet, com- 
pact air handling unit for 
commercial and industrial 
uses. Designed for filtered 
air supply; fume and foul- 
air exhgust; air-conditioning 
zone distribution; and non- 
fouling kitchen and labora- 
tory hood exhaust. Bulletin 
8927. 


Multi-Zone H & V Unit 
~ Type VB provides individ- 
val zone control of tem- 
perature from a single cen- 
tral unit. Utilizes a “blow- 
thru” arrangement with in- 
dividual zone dampers at 
the discharge end. Typical 
applications: schools, labo- 
ratories, offices and stores. 
Bulletin 8927. 


NOW! AMERICAN BLOWER 
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DESIGNS NEW FLEXIBILITY INTO... 


Heating and ventilating 
systems tailor-made 


with standard units 


Sectional construction of basic components provides the required 
capacity, at savings in time, money and space! 





Want the efficiency and operating economy of a boxes, face and by-pass dampers, damper-mnixing 
“tailor-made” heating or ventilating system? Need boxes, and floor-base combinations 

the lower initial installed cost of pre-engineered, Every American Blower H & V component is 
“ready-made” components? Build around one of precision-made for fast mounting and low-cost 
these three new H & V Units by American Blower! installation. Units are easy and economical to 


American Blower Heating and Ventilating Units maintain and service because motors, drives and 
offer broad capacity coverage, with eleven sizes bearings are externally mounted, easily accessible 
to handle from 600 to 66,000 clm. New flexible For full details, send for Bulletin 8927 
design and sectional construction give a bigger Remember: When you specify American Blower, 
selection of efficient combinations and space- you get equipment that’s designed, engineered 
saving arrangements to fit your requirements. and manulactured to work together . plus one 
Units, coils and accessories assemble into a source responsibility for its performance, Branch 
custom system at a packaged price. For example, offices in 73 cities offer local product help on 
there are eight unit arrangements based on tan nationwide sales-service coordination. American 
rotation and discharge; four types of heating Standard,* American Blower Division, Detroit 
coils in a variety of arrangements with either top $2, Michigan. In Canada: Canadian Sirocco prod 
or bottom by-pass; and accessories such as filter ucts, Windsor, Ontario. 


Venturafin® Unit Heaters —for stcam Cabinet Heaters — attractive, quiet. Industrial Unit Heaters iigh capacity 


or hot water. Quiet; adjustable louvers. Models for all applications. Steam, hot 
Horizontal or vertical. Bulletin 9017, water; to 1860 cfm. Bulletin 9617 7 sizes, 4 arrangement 


quict. Universal cowls. Steam, hot water 


Bulletin 772 


* Amenican-Standard and Standard ® are trademarks of American Radiator & Standard Sanitary Corporation 


American-Standard 


AMERICAN BLOWER DIVISION 
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Acme wom the practical approach to air conditioning 


RG 3 to 30 tons 


Completely wired and 
piped unit including con- 
trols, circulating pump 
and operating charge. 
Hermetic compressor. 
Extremely quiet in 
operation. 8 models. 


HE 20 to 60 tons 


Completely assembled 
from matched compo- 
nents including all inter- 
nal wiring and piping, 
controls and gauges. 
Hermetic compressor. 
Operates smoothly and 
quietly. 6 models. 


DE 20 to 125 tons 


Factory assembled from 
matched components, 
delivered complete with 
motor coupled to direct 
drive compressor, con- 
trols mounted and wired, 
and holding charge of 
refrigerant. Starters op- 
tional. Quiet, compact, 
reliable. 9 models. 





a 
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A full NEW 


line of high performance 


WATER 
CHILLERS 


SMALLER ¢ LIGHTER ¢ EASIER TO USE 


Here is a completely new line of Acme packaged 
water chillers, in a full range of sizes, which 
pack more capacity in less space than ever 
before. Size has been cut as much as 50%, 
weight as much as 30%, and costs have been 
reduced, too. Now you can have the simplicity 
of a completely factory-assembled packaged 
unit ... the rugged reliability for which Acme 
equipment has always been known .. . and 
the smooth, quiet performance that you have 
always wanted—all wrapped up in a smaller, 
lighter, lower cost package. 

These great new Acme packaged water 
chillers mean that you can save building space 


EVERY UNIT 
TESTED AND 
CERTIFIED 


. cut structural requirements . . . slash 
installation costs while using top quality Acme 
equipment. 


Complete Acme Systems 


In addition to this great new line of packaged 
water chillers, Acme offers a complete range 
of water-saving and cooling distribution equip- 
ment for both wet and direct expansion systems. 
Get the full story on the new Acme Packaged 
Water Chiller line and on other components 
for a complete Acme system. Call your nearby 
Acme sales engineer or write directly to the 
factory. 


Every Acme packaged water 
chiller is tested under opera- 
ting conditions before ship- 
ment. Performance data is 
recorded on the most modern 
testing instruments and 
every machine carries a 
certificate guaranteeing that 
the unit has performed 
according to specifications. 


INDUSTRIES, INC. 
JACKSON, MICHIGAN 


Manufacturers of quality air-conditioning and 
refrigeration equipment since 1919. 


ACME HAS COMPLETE SYSTEMS FOR EVERY AIR CONDITIONING NEED 
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simplifies plumbing 
in big addition to 
Childrens Hospital 
Pittsburgh 


* p 
MAKING A SOLDER JOINT on an 8-inch copper soil and waste line 

the largest size used in the drainage system. Solder-joint con- 
nections are one of the important reasons why copper tube 
systems are so much easier and faster to install. 


+ oME 70,000 pounds of Anaconda copper tube were used 
a in the sanitary drainage system, hot- and cold-water 
lines, oxygen, vacuum, and compressed-air lines of the ad- 
dition to Children’s Hospital in Pittsburgh. 

Copper plumbing provides the advantages of easier, faster 
installation, with additional economies in design and con- 
struction made possible by the lighter weight of copper 
tubes and the trim, space-saving, solder-joint fittings. 
Equally important, however, are the long-range benefits. 
Copper tube systems last longer, require less maintenanc 
than systems of other materials. 


Everyone benefits with all-copper plumbing. Architects have 
greater freedom in design to locate bathrooms and utilities 
where desired without sacrificing useful space. Contractors 
report that installation time has been reduced up to one-half 
- and their men prefer working with copper tube. Owners 
get plumbing that lasts — costs little to maintain. 
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ARCHITECT'S RENDERING of Children’s Hospital Addition (fore- 
ground) at Pittsburgh. Architect: Alfred D. Reid Associates, 
Pittsburgh. Consulting Engineer: J]. A. Murray, Pittsburgh. 
Plumbing Contractor: Sauer, Inc., Pittsburgh. 


en : a 


TESTING A VALVE on the hot-water supply system. Other copper 
tube lines in view are part of the sanitary drainage system, rang- 
ing in size from 11% inches to 4 inches. Because connections are 
easily made, even in tight quarters, the lines can hug the ceiling. 


Anaconda Copper Tubes are available in all standard wall 
thicknesses — Types K, L, M, and DWV (Copper Drainage 
Tube) — through plumbing wholesalers. There’s a full line 
of Anaconda wrought and cast solder-joint fittings. For more 
information on ALL-COPPER plumbing, write: 

The American Brass Company, Waterbury 20, emis. 
Conn. In Canada: Anaconda American Brass Ltd., @eeee 
New Toronto, Ont. 5809 


LNAGON 
COPPER TUBES AND FITTINGS 


Products of THE AMERICAN BRASS COMPANY 


Available through Plumbing Wholesalers 
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“Buffalo” Type RR Pumps on boiler feed at a large auto plant 


“BUFFALO” =-THE PUMPS THAT DON’T MIND 
BEING IN HOT WATER AND UNDER PRESSURE! 


In selecting boiler feed pumps of both peak efficiency and 

year-after-year durability, under pressure, pick the make 

with the 80-year record for these characteristics — 

“Buffalo”. This long experience in designing 

and building centrifugal pumps for industry 

has resulted in present-day “Buffalo” 

Pumps with every feature for maximum 

delivery at least power input — and for 

continuous service with negligible 

maintenance. 

“Buffalo” Type RR two-stage and 

four-stage pumps have the typi- 

cally efficient, balanced “Buffalo” 

impellers — the oversize bearings jae Boiler feed pumps 
and shafts — the rugged casings with ; “yy? for pressures to 500 psi 
simply formed water passages and 

deep 8-ring stuffing boxes. Write for BUFFALO PUMP 7 


Bulletin 980 and see why we say there’s no 
Division of Buffalo Forge Co 


atre 7! . . 
beteer buy , 171 MORTIMER STREET, BUFFALO, N.Y 
Canada Pumps, Ltd., Kitchener, Ont 
Sales Representatives in all Principal Cizies 
pe SR TITER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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All ductwork was fabricated in Dallas by the Straus-Frank Company. 


Ductwork made from (éss) Galvanized Steel installed 
in two Dallas Mercantile Buildings 


It took 285 tons of galvanized steel sheets to make ductwork to 
air-condition the recently constructed Mercantile Dallas Building 
and the eight floors added to the Mercantile Continental Building 
in Dallas, Texas. An unusual inter-building heating and refrigerated- 
water air-conditioning system ties these structures to the older 
Mercantile Securities and Mercantile National Bank Buildings. 


About 80% of the ductwork was made from USS Galvanized Steel 


Sheets. They were selected because of their excellent strength, 


formability, and zinc adherence. 


USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee!—San Francisco . 
Tennessee Coal & lron—Fairfield, Alabama U 4 t d St t St | 
American Stee! & Wire — Cleveland n | e a 4 S e é 
United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 





new /AIR-VAN ' 


in KTBERGLAS 


ee, INHERENTLY QUIET 
A ‘4 nd SONOSOLVE HOOD 
, | : NEVER NEEDS PAINTING 
: CORROSION RESISTANT 
LIGHTWEIGHT 
STRONGER THAN STEEL 
LOW INITIAL COST 
LOW SILHOUETTE 
PATENTED SCROLL DESIGN 
PATENTED AIR SEAL OFF 





The Gallaher Company 4108 Dodge Street Omaha, Nebraska 
More than 100,000 Gallaher Air-Vans Have Been Installed. 


*TM Owens s-Corning Fiberglas Corporation U. S. Pots. 2188741, 2526290 Pats. Pending 
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You get 


positive protection 
on P-K copper-lined water heaters 


with P-K’s exclusive 


When you specify P-K Copper-Lined Heaters 
you specify Vaco-Valve protection. 


Every P-K copper-lined heater carries 
the Vaco-Valve as standard original equipment. 
Every copper-lined water heater of any make 
should be protected with this P-K 
engineered vacuum breaker. 





A sudden water demand can create a vacuum in any water a é : 
; 4 : : Process water comes in contact only with copper or 
heater. Coupled with the resultant insurge of cold water, this a “ied 
copper silicon * Rolled expansion joints every twelve 
inches * Easy accessibility of U-tubes * Tested for 
8 hours, at ten inches of vacuum, to assure against 
leakage of copper lining * Hydrostatically tested at 
250 psi for 12 hours. 


can result in strains in the lining. To guard against such dam- 
age, P-K engineers developed the Vaco-Valve. 

P-K Vaco-Valves should be specified on every copper-lined 
heater. They justify the extra cost in the protection afforded 
copper linings. Of course, the Vaco-Valve is standard equip-  ——t------- a 
ment on all P-K copper-lined heaters —at no extra cost. Get the latest and most complete data on copper-lined stor- 

Always specify P-K copper-lined heaters and get the advan- age water heaters. Write for P-K Data File 16. The Patterson- 
tage of all these exclusive design and construction features: Kelley Co., Inc., 2111 Warren Street, East Stroudsburg, Pa. 

3 


Patterson (un) Kelley 


Water Heater Division 


Storage Water Heaters « Instantaneous Heaters * Convertors « Freon Water Chillers « Water to Water Exchangers 
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Now! Lower operating costs with new 


Wirt 
IGHT™ 
CONTROL 


A pre-wired, pre-engineered 
package for regulating motor-driven 
fan heating units! 


The new Illinois Night Control is the low- 
cost answer to effective off-hour control of 


Control automatically shuts off heating unit 
fan motors—singly or in groups—when they 


motor-driven fan heating units. Perfect for 
heating or air conditioning systems in schools 
(including unit ventilator systems ), churches, 
industrial plants, commercial buildings, 
shopping centers—any place where it’s de- 
sirable to automatically adjust temperatures 
during unoccupied periods. No more ex- 
pensive on-the-job wiring — Illinois Night 
Control contains everything in one compact, 
pre-wired cabinet. 


HERE’S HOW IT WORKS = Illinois Night 


are not needed during unoccupied periods. 
During these periods the area is heated by 
convection only until space temperature 
drops below the desired level. The control 
then starts the fan which operates until the 
proper temperature is reached. It’s as simple 
as that! 

Illinois Night Control works with normal 
temperature regulation to reduce needless 
system operation. 


COUPON FOR MORE 
INFORMATION 
se eee ee eee ee 
IHinois Engineering Company 
2035 South Racine Avenue 
Chicago 8, Illinois 


Please send me Bulletin No. 570 describing new Illinois Night 


A product of Illinois Engineering Co. ame 


2035 South Racine Ave., Chicago 8, Illinois 
Division of American Air Filter Co., Inc. 


Firm 
Address 


City - State 


41 
' 
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Sarco Sarco Sarco Serco Serco 
Type H Spring-Packless Float- SB Strainer TR 50-21 
Radiator Steam Radiator Thermostatic Temperature 

Trap Valve Steam Trap Regulator 


These Sarco Products — . ete) 


give these New York City Schools reliable heating systems . . . economically 


VOCATIONAL HIGH 
Biumenkranz, Stein & Wet 


ratior eatir Contract 


NEW YORK SCHOOL OF PRINTING, New York. Kelly & 
Gruzen, Architects. Afgo Engineering Corporation, ( tra 


Jaros, Baum & Bolles, Engineers 


Lloyd Morgan & 
nike, Associate 


~ 
32) Dae 


iatas aati 


SHEEPSHEAD BAY HIGH SCHOOL New York. Holden 
Egan Wilson & Corser, Architects. Raisler Corporatior 
ng ( tractor. Slocum & Fuller, Engineers 


In all five of these brand new schools, designed FOR DETAILS on cost-saving temperature con- 
and constructed to the highest standards of the trols, steam traps, or heating specialties... or 
New York City Board of Education, all five of for engineering information . . . contact your 
these Sarco products shown above are used to Sarco-Sarcotherm sales representative, or write 


assure trouble-free heating systems. High- 6692-B 


quality Sarco steam traps, valves, strainers, tem- 
perature controls, and other heating specialties SAR CO 
assure dependable system performance — with 

COMPANY, INC. 


extremely low maintenance costs. 
635 Madison Ave., New York 22, N. Y. 


STEAM TRAPS * TEMPERATURE CONTROLLERS + STRAINERS * HEATING SPECIALTIES 
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GET YOUR FREE 
BOOKLETS TODAY 


by calling your regional 
SPANG Sales Office. Order 
aS many as you can use. 
Mail them to your prospects 
with your personal sales 


message. Start selling NOW. 








Get pipe sales snowballing... 


«: FREE 
BOOKLET | 


on snow melting 


Now is the time to tell your customers 
about SPANGRID steel pipe snow melting 
systems. This free booklet, “Snow 
Melting Systems,” explains to your 
customers the benefits of snow melting, 
the cost, its installation methods 

and maintenance. 


SPANG is backing up your sales effort with ads in 

such nationally-circulated magazines as Purchasing 

and Factory Management & Maintenance. This promotion 
tells your customers why they need SPANGRID sno‘ 
melting systems . . . for their driveways, loading docks, 
ramps and walks. 


SPANGRID is especially suitable for snow melting, 
refrigeration and radiant heating systems. It is produced 
under strict guality-controlled methods, and 

every shipment is thoroughly inspected to insure you 
and your customers top-quality performance 


SPANG-CHALFANT 


DIVISION OF THE NATIONAL SUPPLY COMPANY 
GENERAL SALES OFFICE: TWO GATEWAY CENTER, PITTSBURGH, PA. 
District Offices and Sales Representatives in Principal Cities 
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Pipe Jobber: Familliam Pipe & Supply Co., Inc., Los Angeles. Builders: Edward K. Zukerman and 
Barney R. Morris, Beverly Hills. Plumbing Contractor: Fontana Plumbing Contractors, La Puente. 


Steel pipe for vents and drainage, gas and water lines 


IN 500 CALIFORNIA HOMES 
— BETH-CO-WELD PIPE 


Acre after acre of new-executive homes—that’s the 
Grandview Palos Verdes community development, just % 


south of Los Angeles. Bethlehem steel pipe is avail 
And in each home, hundreds of feet of steel pipe able in sizes from % in. to 
Beth-Co-Weld steel pipe, low in cost, long in service. 4 in. in continuous butt-weld, 


Used for drainage lines, for ventilation, and for gas and from 5 in., nominal, 


and water lines, steel pipe combines the greatest through 16 in. OD in eleetrie 


strength and serviceability with the lowest cost. And 
for an added plus: Beth-Co-Weld pipe is made of 
top-quality steel by the continuous butt-weld method. 
That’s why it’s so uniform, so easy to work, and so 


resistance-weld. Before speci 
fying, write for Bethlehem’s 
new Handbook of Tubular 
Products, Address: Publica 
tions Dept., Bethlehem Steel 


thoroughly dependable / 
: Company, Bethlehem, Pa, 


When you’re ready to build, consider the advantages 
of steel pipe... and specify Beth-Co-Weld. 


BETHLEHEM STEEL COMPANY, BETH 


Bett 


LEHEM, PA, 


ETHUEHEN 


BETHLEHEM STEEL fe 








PREMIUM QUALITY 


From virgin ingot to packaged 
valve-under one roof 


At Hammond every step in the manufacture of bronze valves 
—from the melting of the certified bronze ingot down to final 
individual testing and packaging—is performed in one modern 
factory. 

Each manufacturing step is conducted under rigorous con- 
trols to insure that every valve meets Hammond’s reputation 
for quality second to none in the valve industry. Modern 
“automation” methods and high volume permit manufac- 
turing economies which allow Hammond valves to be sold 
at moderate prices for valves of outstanding quality. 

Hammond is one of the world’s largest producers of bronze 
valves—and bronze valves are our only product. As such, 
they get the undivided attention of an outstanding engineer- 
ing staff . . . are not relegated to a secondary position. 
Hammond engineers have developed over 550 different bronze 
valve designs . .. which means you can get a Hammond valve 
especially suited to your particular flow control requirements. 


A new catalog No. 158, describes Hammond’s 
complete line, contains valve number comparison 
charts and other engineering data. Write today to 
Hammond Brass Works, Hammond, Indiana. 





" ’ 
ia a ee. ae so 


Hammond Number 626 gate valve has rising 
stem, double wedge disc. Sturdily designed for 
heavy-duty industrial, commercial and original 
equipment application, to 150 lbs. steam, 300 


lbs. w.o z. 


HAMMOND &RITE-KOTEs BRONZE VALVES 
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SPECIAL 
FITTINGS 


Need NOT 


Delay You 


Midwest Can Make and Deliver 


An exclusive and flexible manufacturing process 
enables us to make welding fittings of any material 
available in plate that can be worked and welded. 
As plate is more readily available than pipe, in 
special materials and thicknesses, deliveries are 
much better. 


Elbows with special included angles, special tan- 
gents, special wall thicknesses and of special 
materials are easily and promptly made. Closer 
tolerances are inherent in the Midwest process. 
Quality control always exceeds code requirements 
.+.¢an be as comprehensive as you need. 


Whether or not you use specials, Midwest Welding 
Fittings will do a better job for you. Consult your 
distributor, or write us for new Bulletin 5801. 


MIDWEST PIPING COMPANY, INC. 


Main Office: St. Lovis 3, Mo. (P. O. Box 433) 
PLANTS; ST. LOUIS, CLIFTON, N. J. end LOS ANGELES 
SALES OFFICES: 

Asheville—(Box 446, Skyland, N.C.) » Atlanta 9—72 11th St., N.E. 
Boston 27-426 First St. . Chicago 3-79 West Monroe St. 
Cleveland 14—616 St. Clair Ave. © Houston 2~—1213 Capitol Ave. 
Los Angeles 33—520 Anderson St. ¢ Miami 34—2103 Le Jeune Rd. 
New York 7—50 Church St. . Pittsburgh 19~—437 Grant St. 
San Francisco 11—420 Market St. 

St. Louis 4—1450 South Second St. 

Tulsa—1640 E. 21st St. 


STOCKING DISTRIBUTORS It PRINCIPAL CITIES 


18” 0.D. x 144” wall 90° elbows (24% % chrome 4% moly) 
being sized in compression by totally enclosing dies. The 
exceptional dimensional accuracy that results is possible 


only with the Midwest process. 


MIDWEST 








WELDING 
a 












Entire interior and exterior surfaces of special stainless elbows for nuclear power 
plant are inspected with dye penetrant in search of microscopic surface imperfections. 
Elbows are 16” 0.D. with 102° included angle and long tangent on one end. 


Note the exceptionally long 
tangent on one end of this 36” 
0.D. 90° short radius elbow 
made of special carbon steel. 
Similar tangent could have 
been provided on other end 
if required. 





Interior surface of 30” 0,D. stainless steel welding elbow for liquid sodium nuclear system 
required a finish of 125 micro-inches or better. 










IMPROVE 
PIPING DESIGN 
and REDUCE COSTS 
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Can you find the Pritchard LoLine 
cooling tower in this picture? 


Chances are it will take more than a cursory glance 
to spot the Pritchard LoLine Cooling Tower in the pic- 
ture. That’s because it is low. . . hugs the roof incon- 
spicuously . . . becomes almost a part of the building. 
It is particularly suited for use where architectural 
considerations are important. 

Yet the Pritchard LoLine tower is a workhorse. Its 
sleek appearance takes nothing away from its per- 
formance. Available in capacities of 75 tons and up, 
it will handle most commercial and industrial cooling 
requirements with ease. Initial, operating, and main- 
tenance costs are low, too. 

So whether your main concern is aesthetics or per- 
formance, air conditioning or process cooling, com- 
mercial use or industrial use, there is a Pritchard 
cooling tower that will fit your needs to a “T.” 
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For full information on Pritchard Loline Cooling Towers, 
send coupon for informative 16-page bulletin 


—---------- 4 


J. F. PRITCHARD & CO. 
OF CALIFORNIA 
Dept. 108 
4625 Roanoke Pky., Kansas City 12, Mo 
Please send Bulletin 5.1.902 on LoLine Cooling Towers 
Name Title 
Firm 


Address 


City Zone State 
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NATIONWIDE _ 
CHECK PROVES... 


4 








HERE ARE EXACT FIGURES: 


Over-All Cost 
of Copper Tube, 
City Water and Drainage 
$537.05 
658.00 
725.91 


432.65 


Over-All 
Cost Using 
Other Metals 
$621.16 
665.00 
737.74 


438.49 


Copper $84.11 less 
Copper 7.00 less 
Copper 11.83 less 
Copper 5.84 less 


Waterbury 
Providence 
Detroit 


San Francisco 


THERE YOU HAVE IT! When you figure water and 
drainage systems, why not figure on the best? Copper 
as shown in the four cities listed above. 


Chase # 


BRASS & COPPER CoO. 
WATERBURY 20, CONN. 
Subsidiary 
Kennecott Copper Corporation 


costs less... 


RUSTABLE 
METALS! 


THE RESULTS ARE IN! Plumbing Contractors 
from coast to coast—in key cities—figured the cost 
of copper water lines and drainage against other 
so-called “cheaper metals.”’ Estimates in each test 
city were made using identical sets of actual resi- 
dential plans in order to make a test under actual 
field conditions. And look what happened! In 
four test cities, from East to West, a complete 
copper installation cost less than other metals! 
In materials, the cost of copper tube installation 
was an eye-opener according to field reports... 
far less in most cases than the estimator expected! 


Point out these facts to your contractor cus- 
tomers—for more sales and profits! 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 


Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dalias Denver 


Mil kk M ! 
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Detroit Grand Rapids Houston indianapolis Kansas City, Mo 
Newark New Orleans New York (Maspeth,L.!.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 


Los Angeles 
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THE MARK OF QUALITY 


COLMAN New for high velocity systems! 


Self-operated 
Uni-Flo Constant Volume Regulator 


ENGINEERED AIR 
DISTRIBUTION 





Range adjustment for spring- 


Maintain cfm delivery controlled roller 
within + 5% for inlet 
air pressure differences 
as high as 5:1. 


Static pressure equals 
total pressure 


Completely self-con- 
tained — requires no : 
Static plus velocity 
power source other than pressure equals 
‘ total pressure 
the air flow. 








Fully adjustable before Coated nylon diaphragm 
or after installation. 


Barber-Colman Model SCR constant volume regulator 








The new Uni-Flo Model SCR constant volume regulator is 

applicable anywhere in a duct system where there are changes 

eS in static pressure. No motor operator or other power source 

HIGH veroéiry HOT DUCT RISER is required. Only requirement for its operation is a minimum 


RISER _7 UNI-FLO of 0.75 inches of static pressure. 
4 AIR VALVES 





TEMPERATURE 
CONTROL ™ . . ° ° 
OPERATOR As illustrated above, both static and velocity pressure exist 


cil under the flexible diaphragm where the air can pass through 
\ the baffle plate. Static pressure only exists above the dia- 
THERMOSTAT . ° . 

phragm where the air is trapped. 














ACOUSTICAL 
oe ne A static pressure increase above the diaphragm forces it 


downward, limiting the open area of the baffle plate. Con- 

versely, when static pressure decreases, the diaphragm raises, 

VOLUME REGULATOR exposing a larger opening area. Thus, a constant cfm delivery 
: is maintained regardless of pressure changes in the system. 


Here is your simple, positive, economical answer to extremely 

accurate constant volume control. The Model SCR is also 

BRANCH DUCT BRANCH DUCT available in a double-duct control unit for direct connection 
= S4- to the hot and cold ducts. For complete details and literature, 

mee call your Barber-Colman representative or write today. 


j 
UNI-FLO MODEL SCR / _ 
VOLUME REGULATORS —~ Low veLocity BARBER-COLMAN COMPANY 
oe Saaieen Dept. K, 1101 Rock Street, Rockford, Illinois 


. Automot . nall Mot 

















n § 
Schematic diagram of SCR constant volume regu ° AR 
lators installed in high velocity duct system 
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THE MARK OF QUALITY 


BARBER 
COLMAN 


Manual or automatic 


Wheelco Flame-otrolis 


Wheeleo 
Instruments 


Automatic Operation 


Sequence timing for oil- or gas-fired 
burner or boiler application includes: 
purging, warm-up proving, pilot prov- 
ing, low-fire stabilization, ignition 
timing, and post purging. Terminal 
connections for directly handling a 
flame-failure alarm and a proportion- 
ing-type control motor are also in- 
cluded. Model 1474 uses flame-rods 
and emissive-type photo cells as sens- 
ing elements, while Model 1574 uses 
lead-sulphide cells as sensing units. 


for flame-failure protection 


Features of the Wheelco 
super-duty automatic 
Flame-otrols are visible at a 
glance in this special 
display installation. 

Note ready accessibility of 


principal components. 





Manual Starting 


Once the oil- or gas-fired furnace, oven, 
etc. is started, the Flame-otrol shown 
here takes over the problem of flame 
supervision. After fuel ignition, the 
manual model provides for complete 
burner shutdown protection immedi- 
ately following flame outage or high- 
limit “off” switching. Flexible circuit 
design makes possible use of various 
auxiliary equipment such as push- 
button starting, external timers for 
purging or timed ignition trial. Both 
“CR” systems using flame-rods and 
“IR” systems using lead-sulphide 
sensing cells are available. 


Heating, Piping & Air Conditioning, November 1958 





Addition of super-duty automatic models for package boiler installations rounds 
out complete line of combustion safeguards for gas, oil, or combination burners. 


Whatever the combustion safeguard requirements 
on furnaces, boilers, kilns, dryers, and similar appli- 
cations — there’s a Wheelco Flame-otrol to provide 
superior performance and unmatched dependability. 


SIMPLIFIED MAINTENANCE 


Convenient checking strips simplify trouble-shooting 
and normal maintenance — require only the use of 


standard instruments for checking circuits and volt- 
ages. Because standard electronic tubes are used 
throughout, inventory requirements of spare parts 
are reduced appreciably. Replacements can be ob- 
tained readily at any electronic supply house. 


The same sure operation and simplified maintenance 
that has characterized the manually or semi- 
automatically started models is designed into the 
new super-duty Flame-otrols for package boiler 
operations. 

Heavy-duty construction of Wheelco Flame-otrol 
cabinets is an important factor in long, trouble-free 
operation of the units in all types of plant locations 
The rugged, industrial-type steel cabinet with gas- 
keted, dust-tight swing-out cover keeps out foreign 
matter that might interfere with operating efficiency. 
Applications requiring a flush-mounted unit are 
furnished with a cabinet that includes the necessary 
mounting flange 


TWO BASIC SYSTEMS 


Basically, there are two control systems available for 
Flame-otrol operations: Conductivity-Rectification 
“CR” system and Infra-Red “IR” system. A lead- 
sulphide cell is used as a sensing element in the “IR”’ 
system; flame-rods and emissive-type photo cells are 
sensing elements in the “CR” system 

Both flame “pick-up” methods are available in auto- 
matic or manually started models. Compact, plug-in 
design is incorporated in all models, offers maximum 


Write for literature describing operations of either 
manual or automatic Flame-otrols today or, better 
accessibility for adjustment, examination, and repair. still, have a Wheelco field engineer analyze your 
The chassis are held in position for normal operation combustion safeguard needs. There’s no obligation 
by captive latches or a retaining screw with the ex and you can be sure this analysis will be thorough 
clusive Wheelco terminal strip guaranteeing uniform with the recommendations specifically directed to 
contact pressure while permitting easy removal. the solution of your problems. 


Control Centers 


Where a method of housing a complete 
combustion safeguard system, includ- 
ing Flame-otrols, pilot lights, alarms, 
é€ *., is required or desirable, prewired 
Wheelco control centers reduce instal- 
lation costs and time, plus providing an 
attractive centralized package. Flexi- 
bility to meet changing requirements is 
provided by use of removable sections. 
Bolt-down or hinged covers permit con- 
venient servicing or system checking. 


BARBER-COLMAN COMPANY 


Dept J, 1501 Rock Street, Rockford, Illinois, U.S.A 
BARBER-COLMAN of CANADA, Ltd., Dept. S, Toronto and Montreal, Canada 
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“Buffalo” 
Zone Control Cabinet 


INDIVIDUAL zone CLIMATE CONTROL 
with THis OME 


VERSATILE CENTRAL CONDITIONING UNIT 


This quiet operating unit provides each of many 
zones with the exact combination of air conditioning 
required, from a single, central source. Temperature 
is controlled by mixing cooled and heated air in the 
correct proportions to suit each conditioned space. 
The need for separate re-heat coils and their controls 
is completely eliminated. Sectionalized design facil- 


itates handling and installation. The entire unit is 


ruggedly constructed for a long life of maintenance- 
free operation. 

Investigate the many advantages of “Buffalo” Zone 
Control Cabinets. Phone your “Buffalo” engineering 


representative, or write for Bulletin AC-220. 


“Buffalo” products bring you the extra “Q” Factor 
— the built-in QUALITY that provides trouble-free 


satisfaction and long life. 


BUFFALO FORGE 


Buffalo Pumps Division, Buffalo, N. Y. 


AIR TEMPERING INDUCED DRAFT 


VENTILATING AIR CLEANING 
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ENGINEERING FEATURES OF “BUFFALO” ZONE CONTROL CABINETS: 


FAN SECTION — Fans are all aluminum for 
weight-saving, corrosion and spark resistance. Mixed 
flow wheels provide fully stable, highly efficient 
operation. Steep pressure characteristic minimizes 
variation in capacity and power. Streamlined hous- 
ings are designed for low air velocities. Oversize 
hollow shafts are perfectly balanced and allow ample 
safety margin. Bearings are self-aligning, grease 
lubricated, ball type — externally mounted for con- 
venient maintenance. 


COIL SECTION — Unique design with coils 
mounted at an angle permits maximum coil face 
area with minimum headroom and length. One piece 
pan is all-welded heavy gauge sheet, with rigid 
structural frame covered on inside with corrosion- 
resistant insulating compound. 


ZONE DAMPERS — Easily-removable, heavy 


gauge, all-welded frame and divider sheets. Blades 


are die-formed for stiffness and tight fit. Each zone 
has blade stops and extended shaft for damper 
control. Optional horizontal or vertical up-discharge 
permits minimum space without need for expensive 
discharge elbow. 


FILTER BOX - 


into the fan section. Filters are easily replaceable. 


Space-saving filter box is built 


MOTOR BASE 


proper belt tension and different motor frame sizes. 


Completely adjustable for 


Heavy sheet steel 


INSULATED PANELS - 
panels are insulated with 42” fiber glass. 
ACCESSORIES — Filter boxes — either parallel 
type for low velocity cells, or flat type for high velocity 
cells. Mixing box either standard or combination style. 
Face dampers, or face and by-pass type. Humidifiers 
are steam grid or spray type. Resistance plate is either 
fixed or variable. 
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Filter Box 


Fan Section 


Coil & Pan 
Section ——_ 


Insulated Panels 


Zone Control Damper 
Section 








COMPANY, esurraco, new 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont 


EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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SEE THE NEWEST IN PRODUCTS LIKE THESE AT THE EXPOSITION 


Air-conditioning units and systems, boilers, burners, fans, blowers, bearings, condensers, com- 
pressors, controls, coolers, fittings, filters, engines, exhausters, heat exchangers, eliminators, de- 
humidifiers, diffusers, couplings, pipe cutters, drills, pumps, preheaters, motors, meters, piping, 
valves, hose, furnaces, heaters, grilles, hangers, gages, flanges, ventilators, washers, water treat- 
ment, tubing, traps, cooling towers, thermostats, thermometers, tanks, switches, finned surfaces, 
separators, regulators, refrigerants, radiators, recorders, coils, baseboard radiation, humidifiers, 
transformers, ducts, insulation, evaporators, registers, after coolers, circulators, controllers, cooling 
equipment, dampers, strainers, connection heaters, etc. 
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the 14th International 
Heating & Air-Conditioning 
Exposition 


Under the auspices of the 
American Society of Heating & Air-Conditioning Engineers 
and in conjunction with their Annual Meeting. 


Convention Hall 
Philadelphia 
January 26-29, 1959 


Here under one roof you'll see and compare the newest products ... talk to the informed 
representatives of 450 leading manufacturers .. . spot future trends ... and be better pre- 
pared to meet tomorrow’s problems. 

This is a concentrated course in the latest developments arranged for men in the business by 
men in the business. You'll hear and see fresh ideas, channeled especially to you and your 
business. You'll find the Show an important place to gain new insight into both your job and 


your industry. 


14TH INTERNATIONAL HEATING & AIR-CONDITIONING EXPOSITION 


480 Lexington Avenue, New York 17, N. Y. 
MANAGEMENT: INTERNATIONAL EXPOSITION COMPANY 


14TH INTERNATIONAL HEATING & AIR-CONDITIONING EXPOSITION 
480 Lexington Avenue, New York 17, N. Y. 


Please register the following in advance and send admission badges 


Title 


Make your plans 
to attend, now! 


Fill in and mail the coupon 
for advance registration 
and hotel information. 


Name 
Name Title 
Name Title 
Company 
Street 
City 


Products Made Or 
Type of Business 


[) Check here if application form for hotel reservation is required 
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How to cut costs 
with the 


RIGHT motor 


Don’t be baffled by power factors, torques, efficiencies, and starting, 
accelerating, and thermal characteristics, or housing, horsepower and 
speed control. Let Century Electric help you balance these factors to cut 


operating costs with the right motor. 


Here’s how Century Electric can help you: 


10,000 choices—Century Electric engineers can help you specify 
the right motor without having to rely on a few types to do all jobs. 
Century Electric makes a complete variety of integral horsepower motors. 
Over 10,000 types up to 400 hp. There is one for every type of equip- 
ment—transfer machines, ball mill drives, compressors, drilling machines, 
lathes, etc. For all operating conditions too— dusty, corrosive, explosive 


or moist. 


Long life motors—<And you get years of dependable operation from 
Century Electric motors. They are manufactured to rigid quality stand 
ards. Electrical tests and other checks on operating characteristics made 


during manufacture assure you the best motor for your money. 


Application know-how Every Century Electric sales engineer 
knows motor drive systems because he sells motors and nothing but 
motors. Often he can give you on-the-spot answers. If not, he can turn 


to an engineering staff that comes up with quick answers. 


You can get the right motor for your equipment just by contacting 
your nearest Century Electric Sales Office or Authorized Distributor. A 


Century Electric sales engineer will be glad to help you. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 
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PROPELLER UNITS. BLOWER UNITS. i DUCT FURNACES. 

Beautifully styled, fuel-thrifty, For heating, ventilating. May be in- Stainless steel heat exchangers and 
lightweight. Stainless steel stalled in area served or remotely burners. Ideal for air conditioning 
burners. Eight models — 25,000 located with duct work. Seven models systems or straight heating. Five 
to 310,000 Btu. — 50,000 to 310,000 Bru. models — 88,000 to 213,000 Btu 


SELF-CONTAINED AlRditioners. CHILLED-WATER AlRditioners. CABINET UNITS. 


Incorporate 2-pipe steam or hot Cool with chilled water, heat Provide quiet, positive heating, 
water heating with a self- with hot — from a central source. ventilating. Seven enclosure 
contained refrigeration circvit. Four sizes, 24 to 2 tons. types — 120 to 640 Edr. 
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unit heater line, just say... 


MODIN 


“POWER-THROW” TYPE. 


For hard-to-heat locations. Powerful 


VERTICAL DELIVERY TYPE. 
Offered in 28 standard and low 


outlet-temperature models. Choice of 
four air deflectors. Lightweight, up to 140 ft. 10 standard and lows 


HORIZONTAL DELIVERY TYPE. 


Versatile in application, easy to 
install. Can be directly suspended 
from supply line without other sup- 
ports 24 standard and low-outlet- 
temperature models. 


horizontal discharge ‘throws’ heat 


rugged construction ovtlet-temperature models 





Steam and Hot Water 


HER 


For use where severe ir 





HIGH CORROSION 
RESISTANT MODELS, 
ternal ‘ rr 
is a problem. Available in all three pri 
peller types, in 44 models, these units 
carry triple the standard gvorantee 





BLOWER UNITS. 
Designed for large- 
volume air handling 
applications. Availa 
ble in 5 types, each 
in 8 sizes ranging 
from 600 cfm to 
33,000 cfm, 


products 
MANUFACTURING COMPANY 





In Canada: Sarco Canada, Ltd., Toronto 8, Ontario 


HEATING AND 


VENTILATING UNITS. 

Offered in 5 types, 8 models, 
in sizes from 600 to 33,000 cfm 
Wide range of accessories to 
accommodate any application. 


CONVECTORS. 

Offered in 30 types and 8,000 
sizes for every building need 
Choice of standard and 
heavy-gauge enclosures 
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Full-length, "Spring-Hinge” Snug fit insures minimum 
action for easy opening, heat loss or gain. 


t ti losing. 
Te Both hands free for tab 


Longitudinal cut complete- sealing. 
ly through one wall; par- 
tially through other. 


HERE’S A 
“BIRD’'S-EYE”’ 
7 Excellent Thermal 
VIEW OF “Spring-Hinge"™’ Action Light in Weight Performance 


One-piece construction and auto- Three foot section of 1” thick Made of finer, longer fibers, 
M iCRO- LoK: matic closing feature introduces MICRO*LoK for fitting 2” it has efficiency equal to or 
new savings in application costs; pipe weighs % Ib. L.F.— better than commonly used 
increases efficiency of workers by only Yeth the weight of in- insulations. Temperature limit 
quickly freeing hands for sealing sulations which require more is 350° F.— unaffected by 
tabs and other operations. thickness to do the same job. sub-freezing temperatures. 


"PATENTS APPLIED FOR ©1958 L-O-F Glass Fibers ~om:. «ay 


Look to L-O-F Glass Fibers for the NEW things in fiber glass 
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featuring full-length, 
“Spring-Hinge”’ action 


The first one-piece, full-length 
" “Spring-Hinge”’ action for easy 
opening and automatic closing. 


The first fiber glass pipe insula- 
" tion that permits easy cutting and 
fitting of the inside diameter 
around couplings, unions, pipe 
hangers and other irregularities. 


The L-O-F Glass Fibers’ process permits 
production of all standard wall thicknesses 
and *4’’ walls—for all pipe 


Add 


—especially 
and copper tubing sizes. 


MICRO-LoK Pipe Insulation is available in 
factory applied jackets—including canvas, 
vapor barriers, flame resistant—for all operating 
conditions, whether hot or cold, concealed 
or exposed, indoor or outdoor. 


Moisture Resistant Resists Mechanical Abuse 


MICRO? LEK bs made of Unlike more rigid materials, For more information on sizes, recommended 
glass fibers that are rel- MICRO*LoK does not break, ° ° P ° 
thicknesses and application, call or write the. 


atively unaffected by crush or crumble during ship- 


molsure ...incombustible ment or application. Men nearest L-O-F Glass Fibers Company sales Office. 


. « will not rot, shrink or on the job also like it be- 
swell. cause it's pleasant to handle. 


edad -0-F GLASS FIBERS COMPANY 


GLASS FIBERS 
TOLEDO 1, OHIO 
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New 9-inch thin room units in three practical mod- 
els and four sizes. All are 9” thin and 25” low. Capac- 
ities are test-rated and laboratory-proven. Remotaire 
units feature exceptional quietness through slow-speed 
motors (1050 rpm maximum), large coil surface and 
filter area, heavy insulation and no reactors or auto- 
transformers. 


Amanican-Sranderd and “Standard” are trademarks of American Radiator & Standard Sanitary Cort 


New G-6 Gas Boiler only 65” high for minimum 
headroom. Equipped with cast iron base for fast, 
low-cost installation. Constructed of lifetime cast 
iron. Ratings approved by I=B=R and boiler ap- 
proved by A.G.A. Inputs of 650,000 to 5,200,000 
Btu per hour. May be installed singly or in battery 
Dorat in large buildings for hot water or steam operation. 


There’s a plumbing fixture for every building... 





—— hr? 
al 


\ 











New Ledgeworth cast iron 
drinking fountain Casal urinal 


Glenco wall-hung toilet New Buena lavatory 
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conditioning...test-rated, 
dependable, flexible 


When you specify American-Standard Remotaire air conditioning, you can 
rely on it for test-rated capacities, dependable performance, quiet operation, 
compact styling, sturdy construction, flexible installation, reasonable initial and 


operating costs. This modern hydronic* system of hot water heating and chilled 


water cooling features individual room temperature control and maximum 


comfort in minimum space. Compact equipment is easy to handle—requires 


shortest possible installation time. 


For more information call your local representative, or write: AMERICAN- 
STANDARD, PLUMBING AND HEATING DIvIsION, 40 W. 40th Street, New York 


18, New York. 


New A-7 cast iron oil boiler features exclusive new 
optional steel pedestal that eliminates need for pit or fire- 
brick base. Cast iron sections are factory-tested at 2% 
(times normal operating pressure with tappings for external 
domestic water heater. Boiler is designed for oil or stoker 
firing with gross I=B=R outputs of 866,000 to 2,148,000 
Btu per hour. 


*Hydronics, the science of heating and cooling with water. 


Packaged Water Chiller is completely factory-assem- 
bled, with ail circuits piped, wired and tested. Your instal- 
lation time is cut to minimum, because no field assembly 
work is needed. Compact, easy-to-handle units are pro- 
vided with wood skids for fast, safe shipment. Available 
in complete range of sizes, from 74 hp to 125 hp; may 
easily be installed in batteries. 


AmeEnrican-Standard 


PLUMBING AND HEATING DIVISION 


Heating, Piping & Air Conditioning, November 1958 

















t 


PVS—quiet for 
schools, churches, 


HS—for industrial use, ’ 
auditoriums, etc. 


PVB—generally used in factories, 
buildings, laundries, etc. 


warehouses and foundries. 


CENTRIFUGAL POWER 
ROOF VENTILATOR— 


BACKWARD CURVE 
BELT DRIVE UTILITY 
BLOWER —recom- 
mended for general 
ventilation. 


PROPELLER-TYPE 
ROOF VENTILATOR 
—for apartments, 
plants, schools, etc. 


for auditoriums, schools, 
churches, public build- 
ings, plants. 


DUCT or TUBAXIAL—for 
paint spray booths, etc. 
—explosion- proof, 


Poerless. Electric’ 


AIR MOVING EQUIPMENT 


is designed for low initial cost and continuous, troudle-free performance. 


P.criess Electric air moving equip- 
ment offers the user low initial cost and 
trouble-free, continuous performance. 
Each unit is completely Peerless built. 
Motors are designed, engineered and 
manufactured in the Peerless Electric 
Motor Division. They are made to 
N.E.M.A. specifications and per- 
formance-matched to the fans or 
blowers they must power. 


Each Peerless Electric unit indicated 
with the AMCA seal is rated by the 
new Air Moving and Conditioning 
Association. Installation data, perform- 
ance tables, dimensions, ratings, 
general construction data, recom- 
mended specifications, and guarantee 
information are all available in the new 
Peerless Electric catalogs. Write for 
a complete set today. 


A COMPLETE LINE OF AIR MOVING EQUIPMENT 





S, 
' ( 
in. 


Member of the Air Moving and Conditioning Association, Inc. (AMCA) 


FAN AND 


1409W. MARKET ST. 
FANS « BLOWERS -¢ 





BLOWER 


tHE Peerless.Clectuic COMPANY 


WARREN, 
ELECTRICAL MOTORS 


DIVISION 

Locate Your 
Nearest Representative 
“Yellow Pages” 


OHIO 
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Watch out for the risks of . 


QUESTION MARK FITTINGS! 


¢ WASTED DOLLARS 
¢ PRODUCTION SHUTDOWNS 
* HAZARDS TO LIFE 
° DAMAGE TO YOUR REPUTATION 


SUB-STANDARD THICKNESS 


This Question Mark elbow cracked after 
welding. Minimum wall thickness was 
24.9% less than nominal, compared to 
12.5% permitted by ASA B16.9 code 
Also, material was low in silicon 


SUB-STANDARD 
DUCTILITY 


Question Mark 45° elbows of 
this assembly cracked clear 
through in four places after 
welding due to improper manu 
facture, resulting in ductility of 
about 50°, of ASTM standard 


NON-UNIFORMITY 


Often, Question Mark fittings 

are out of round, or not 

uniform in center-to-face 

or face-to-face angle 

Radius of this 180 . he, 4 

return is not , . ¥ *; yey PATCHED DEFECTS 


niform 
— Imperfections such as the 


welded-in area of this 
Question Mark tee are 
often hidden by paint. They 


can be source of failure 


IMITATING TAGS 


Some Question Mark fit 
tings use welded-on identi 
fication tags like this—an 
oval shape to imitate the 
world-famous tag of TuBE 
TURN products. It gives 
only size and schedule 


A message in the interests of top-quality piping... by 
Tube Turns, Louisville, Kentucky 





Tuspe-TURN 

Welding Fittings 

are completely 

identified. Information 

given: Manufacturer's 
identification, size and wall 
thickness, material or type 
number, schedule number or 
weight, laboratory control number. 


To safeguard 
your reputation 


specify and buy top-quality 


TUBE-TURN PRODUCTS 


AVAILABLE NEARBY. Your Tube Turns’ Distributor 
gives you prompt delivery from a complete line of more 
than 12,000 stocked items of Tuse-TuRN products. Photo 
courtesy Central Rubber & Supply Co., Inc., Indianapolis 


“Cheap” Question Mark fittings can be mighty costly in the 
long run. It pays to safeguard your piping investment, and 
your reputation, by insisting on known fittings. 

When you specify and buy TuBE-TurRN* Fittings and 
Flanges, you know you are getting unsurpassed quality. 
They meet all American Standard and Safety Code 
requirements and are fully and permanently identified for 
your protection. 


The trademarks “‘TUBE-TURN” and “tt* 
are applicable only to the quality products of Tube Turns. 


*“TUBE -TURN’” and “tt” Reg. U.S. Pat. Off. 


TUBE TURNS 


DIVISION OF CHEMETRON CORPORATION 
Louisville 1, Kentucky 


DISTRICT OFFICES: Atlanta * Chicago * Dallas * Denver * Detroit * Houston 
Kansas City * Los Angeles ¢ Midland * New Orleans * New York * Philadelphia 
Pittsburgh * San Francisco * Seattle * Tulsa 
IN CANADA: Tube Turns of Canada Limited, Ridgetown, Ontario 
DISTRICT OFFICES: Edmonton * Montreal * Toronto * Vancouver 


‘CHEMETRON 
et SS OR 





Carrier “Clover Leaf’ Unit Heaters, for steam 
or hot water, come in eight sizes, ranging from 


55,000 to 600,000 Btu ‘hr 


Adjustable louvers can shape “Clover Leaf’s” 
air distribution pattern to heat any shape area. 


ud 


One Ms Clover Leaf” can heat this 100-foot- 


square room. It takes four vertical discharge 


heaters with same capacity to do this same job 








Direct Fired Heat Diffusers Horizontal Unit Heaters Cabinet Unit Heaters 
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1 Carrier Unit Heater 
replaces 2 or more 
ordinary unit heaters 


save your client’s money when you 
modernize heating systems or spec- 


ify new heaters for plant additions 


Whether your client is building a new plant or mod- 
ernizing an existing one, you can save him money on 
his heating system by specifying Carrier's “Clover 
Leaf” Unit Heater. One of these versatile heaters 
does the job of two or more vertical discharge heaters 


or four to six horizontal heaters. 


The reason for this unusual performance lies in 
the “Clover Leaf’s” unique method of air distribu- 
tion. It gives greater heating coverage by discharg 
ing heated air in as many as four directions at one 
time. | sing all four of its outlets, the largest of these 
Carrier units can heat a room 104 feet square. Or 
blowing air in two directions it can heat a narrow 
building 136 feet long! 

Adjustable louvers make it easy to vary the shape 
of the “Clover Leaf’s” air distribution pattern. With 
out changing outlets or adding accessories it can heat 
L, T, | or square shaped buildings 

Because of its greater heating coverage you need 
fewer “Clover Leaf” heaters to do a heating job. 
That means more than just lower first cost. It also 
means a lower installation cost, lower operating and 


maintenance cost—lower costs right down the line 


For complete information about the “Clover 
Leaf” Unit Heater call your Carrier representative 
listed in your Classified Telephone Directory under 
“Heaters— Unit.” Or write Carrier Corporation, Unit 
Heater Department, Syracuse, N. ¥ 


industrial heating «- air conditioning - refrigeration 








Gas-fired Unit Heaters Heating and Ventilating Units 
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Important News For the Refrigeration 


and Air Conditioning Industries... 


UCON Refrigerants will be dry, pure, top quality 





With UCON Refrigerants you will get quality 
that meets the highest industry standards. And 
you can choose from five grades, UCON 11-12- 
22-113-114. 

But you'll get more. Much more. 

Personal Service from technically trained represen- 
tatives. The UCON Refrigerants service force is 
the largest in the United States. 

Full Choice of Unit Sizes to meet your needs. UCON 
Refrigerants will be available in 10, 25, 145 Ib., 


or ton cylinders; truck-tank or tank-car quantities. 


unron 
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BRAND 
refrigerants 


fo es Meee 
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Prompt Delivery from the largest network of distribu 
tion points serving America’s refrigeration and ait 


conditioning industries 


America’s newest fluorocarbon plant will bring you 
a UCON Refrigerant for your air conditioning and 
refrigeration application And there are new, ex 
citing developments soon to come. For full data 
write UCON Refrigerants 
cals Company, Division of Union Carbide Cor 
poration, 30 East 42nd Street, New York 17, New 
York 


Union Carbide Chemi 


Ucon ind “Union Carbide ire registered 


mark ot Unio ( urbicde Corpor ition 


trade 


These 5 UCON Brand Refrigerants will meet your 
refrigeration and air conditioning needs 
UCON Refrigerant 11 Trichloron t 
UCON Refrigerant 12 Dichlor 
UCON Refrigerant 22 od 
UCON Refrigerant 113 Trichlorotr 
UCON Refrigerant 114 Dichlorotetrafluor 


Mane 
viOnoct 


Ae Me” 


UNION CARBIDE CHEMICALS COMPANY Division of Union Carbide Corporation 





it’s all 
working 
filter area 
with a Green 


ECON-O-ROLL 


AUTOMATIC AIR FILTER 


With Green’s unique design, each and 
every square inch of exposed media sur- 
face in ECON-O-ROLL works for you. None 
of the exposed media surface is ineffec- 
tive. 


ECON-O-ROLL also eliminates the problem 
of contaminated air leakage around the 
edges of the media, even while indexing, 
because of its exclusive free floating, self- 
adjusting seal assembly. 





The automatic electrical control systems 
which are standard equipment with the 
ECON-O-ROLL, leave nothing to be desired. 
The control panels are completely wired, 
eliminating the need for costly job-site 
wiring. You have a choice of either a timer 
actuated system, or a system which is 
actuated by pressure differential. Both 
systems include a manual control push 
button,and an end-of-media switch with a 
warning light which signals the need of 
media replacement. 


ECON-O-ROLL arrives on the job com- 
pletely .ssembled and installation is ac- 
comeliannd with ease, because of its 
basic, simple design. 


Why not investigate the merits of the 
ECON-O-ROLL filter? There is a size to fit 
your needs. 


Simply write for Bulletin 176. 
*U.S. Patents Pending 


reen 


“THE GREEN FUEL ECONOMIZER CO., INC., 


BEACON 3, NEW YORK 
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r. Readi-Pakt, Right There at the Top! 


W, up on top of the highest peak 


in the world, stands our hero, M1 
Readi-Pakt! Ask him how he got 
there, and he'll tell you there's only 
one way to climb a mountain—step- 
by-step. That’s how Reading Tube 
reaches the quality-peak in copper 
and brass tube and pipe — through 
step-by-step supervision by specialist: 
in a wholly integrated mill — from it 
own refinery to its own depots, It’s 
the only way to get C.Q.C. (Com- 
plete Quality Control). It’s the only 
way to produce a quality product 
second to none. Coupled with per- 
sonalized service and efficient de- 
livery it explains why Reading Tube 
continues to stand right there at the 
top! 


IN TUBING — Nothing Beats Copper — 
IN COPPER — Nothing Beats READING! 


IRE 4 Di NIG. 
TUBE CORPORATION 


Empire State Bldg., N.Y. 1, N.Y., Plant: Reading Pa. 


Distribution Depots: 
READING, PA. OAKLAND, CALIF. 


410 Hegenberger Rd 
WOODSIDE, L. 1, N.Y. 10 Heg 
57-17 Northern Blvd 


PHILADELPHIA, PA. 


LOS ANGELES, CALIF. 


120 No santa Fe Ave 


921 Penn St 
ATLANTA, GA. 

690 Murphy Ave 
S.W., Unit 5, Bldg. B 
CHICAGO, ILL. 

305 W. 31st St 


CLEVELAND, OHIO 
4615 Perkins Ave 


Sold 
Through 
Wholesalers 


DENVER, COLO. 
2845 Walnut St 
HOUSTON, TEXAS 
112] Rothwell St 
DALLAS, TEXAS 
9000 ‘ overeign Re w 
Brook Hollow 


Industrial District 





America’s 

Most Complete 
Family 

of 

Air Conditioning 
Thermostats! 


General Controls continues to set the pace 
in creating the kind of advanced design 
thermostats that afford maximum selectivity in 
air conditioning thermostats. Not only do 
General Controls thermostats please the 
homeowner with their beauty and simplicity of 
line, they also signify quality—and prove it by 
delivering the top performance engineered into 
systems and related equipment. 

Consult your nearby General Controls branch 





office for complete details on the many 


air conditioning thermostats available. 


ALL W/ITH MODERN 
MERCURY 
SWITCH 
DEPENDABILITY... 


118 FUNCTION VARIATIONS 
TO CONTROL ANY SYSTEM 


COOL, HEAT, FAN, AUTO, OFF, 

RESET SWITCHING FUNCTIONS 

SINGLE OR TWO-STAGE HEATING WITH 
SINGLE OR TWO-STAGE COOLING 

HEAT AND COLD ANTICIPATION 

DAY AND NIGHT CLOCK PROGRAMMING 

. SINGLE DIAL OR TWO DIAL TEMPERATURE 
7, TEMPOTHERM 365 SELECTION 


Clock-controlled day-nite, 
heating-cooling 4 MANUAL OR AUTOMATIC CHANGEOVER 


2. bet ‘round heating-cooling is For every heating and cooling requirement: gas, oil, coal or electric; 

9. 1-241 : evaporative, chilled water and heat pump systems. 
Two-stage heating and cooling. ° 
Automatic system changeover. \ 5 basic styles 


4. 1-231 : harmonize with ra] y= 
Two-stage heating and cooling. any architectural eceaaal = #8 


5. 1-99 or decorating theme. 


: GENERAL CONTROLS 


Optional fan control. 
America's Finest Contro/s for Home, industry, and the Military 
Glendale, California « Skokie, Illinois * Guelph, Ontario, Canada 
Six Plants —42 factory branch offices serving the United States and Canada 
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WORTHINGTON 


This is our new corporate face...a new symbol of our classic Worthington “wings.”’ This new 
mark is much easier to see and attracts more attention. But it still represents the qualities and values 
which have made Worthington and Worthington products outstanding in performance, reliable in opera- 
tion, trusted in every market place in the world. 

This mark is by no means the only change at Worthington. There are many new air conditioning and 
refrigeration products and developments coming. You can expect brand-new improvements... brand-new, 
yet backed by the skills and experience of a leader in the air conditioning industry. These products will 
make news and they will be copied. We know that and expect it. It is part of the record of leadership that 
has been associated with Worthington for over 118 years. Worthington Corporation, Air Conditioning 
and Refrigeration Division, Harrison, N.J. In Canada: Worthington (Canada) Ltd., Brantford, Ontario. 


NEW sales organization ...serves 
both direct and distributor sales, 
is geared to customer needs. 


NEW products and lines .. . in- 
clude many additions to broad 
lines of power service equipment. 
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NEW decentralized divisions fea 
ture integral application, manu 
facturing and engineering unit 





NEW emphasis on research... 10 
laboratories keep Worthington in 
leading product-market position. 





POSITIVE CONTROL OF MATERIALS IN MOTION (Qi 


Measure Steam 
in POUNDS, 
not GUESSES! 


... With Builders-Providence 
PRESSURE-COMPENSATED 
Shuntflo® Meter!! 


STEAM COSTS MONEY! Get an exact account- 
ing of steam delivered to process, area, or building. 
The proven Shuntflo meter and its new PRES- 
SURE-COMPENSATED COUNTER prevents 
unintentional steam give-away .. . particularly in 
installations subject to wide pressure fluctuations. 
CHECK THESE ADVANTAGES... 
© Completely self-contained and self-operated 
® High accuracy ... to within +2% of actual rate 
ot flow 
Easy to install ...in 1” to 24” lines 
Open upper limit... permits temporary overloads 
up to 150% 
Pressure compensation . . . continuous and auto- 
matic . .. corrects for line pressure variations 
® No stuffing box ... makes meter leakproof 


® Low initial cost, low maintenance cost 


FREE BULLETIN shows how easy it is to 
change steam losses to profits. Request Bulletin 
400.20 today! Write B-I-F Industries, Inc., 381 
Harris Ave., Providence 1, R. I. . . . manufac- 
turers of precision instruments and equipment 
for the positive control of materials in motion. 











_ 


B-I-F INDUSTRIES 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 
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Try these 3 tests with Pittsburgh 
Superfine Fiber Glass Insulation 


PULL = how strong Pittsburgh Superfine is! It's PRESS IT- and see how it returns to its original shape. 


built to last wherever you install it. It retains this same You can compress Pittsburgh Superfine for long periods of 
strength indefinitely. Won't disintegrate or rot with age. time, yet it will always spring back to its former shape! 


PITTSBURGH SUPERFINE 
FIBER GLASS is great for insulating 


against heat or cold or noise. It’s light 
weight, cuts easily to correct size is 
rot-proof, fire-resistant handles easily, 
avoids skin irritation saves installation 
time. Try it! 

For complete information on Pittsburf—h 
Superfine, call your nearest PPG Sales 
Office, or write to Pittsburgh Plate Glass 
Company, Fiber Glass Division, One 


Gateway Center, Pittsburgh 22, Penna 
. 


GIVE IT A BEATING — ana see now pittsburen 


Superfine absorbs the shock, and comes back. Pittsburgh 
Superfine loves rough handling. 


PITTSBURGH SUPERFINE INSULATION IS A PRODUCT OF THE FIBER GLASS DIVISION OF PITTSBURGH PLATE GLASS COMPANY 


Sales Offices are located in the following cities: Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Los Angeles, Minneapolis, New York, Philadeiphia, Pittsburg! 


A SYMBOL OF SERVICE FOR SEVENTY-FIVE YEARS 
TTsS8@VUirs at ae GLASS COMPANY 


ANNIVERSARY 
1883-1958 G 
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SPECIFY */NSTALL 


as 2 to change 
ALCO : capacity... 
T-SERIES Ge or to clean 


®THERMO EXPANSION VALVES 
REFRIGERANT E : * 


FREON-12 e 
FROM ' TON TO 50 TONS 4 a 
REFRIGERANT 


FREON-22 


FROM 1 TON TO 80 TONS 


CARRENE-7 


FROM % TON TO 60 TONS 


PROPANE 
FROM 1 TON TO 88 TONS 


ee 


‘a 


my) 
A » » loosen screws 


a 


\ a 
eS lift out cage... 
you never break connections 


\ 7 body designs meet every requirement... 


STRAIGHT- THROUGH CONNECTIONS or RIGHT ANGLE CONNECTIONS 


\ 


\ 


Call your Alco wholesaler. 
Write for Specifications Bulletin No. 171-56. 





® BUY SECURITY 
e BUY QUALITY 
e BUY ALCO 





The one complete line of refrigerant controls: Thermostatic Expansion Valves ° Refrigerant Distributors 


Solenoid Valves * Suction Line Regulators * Flooded Evaporator Controls and Reversing Valves 
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MULTI-VENT- 


low velocity air diffusers 


specified for the West's 


> 


a 


Multi-Vent panels, adjustable valves and flexible duct 
connections are concealed in metal par ceilings because 
standard perforated pans (with acoustic pads removed) 
serve as diffuser plates. Panels (with diffuser plate) 
install flush in plaster and fiber ceilings. 


Tht 


oo 
< 


.|* 
a 


Multi-Vent will handle the air distribution in over 70% 
of Kaiser Center's office building, the largest west 
of the Mississippi, scheduled for completion late in 1959. 


Multi-Vent is the ideal air diffuser for office space 

because it need never be moved, or even adjusted when 
partitions are relocated. Distributing air at low velocities by 
gentle pressure displacement, Multi-Vent provides truly 
sightless, soundless, imperceptible air conditioning 
comfort, unmatched by any other diffuser. 
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ER, Oakland, California 


B. ‘ GA jates, San F 
’ , Deane & Associates, San Frarcisco 
Contractor: Scott Company, Oakiand 


KAI 

/ Architect: 
Mechanical 
Mechanical 





~* 
bess 
Recent Multi-Vent Installations Coast to Coast 
Banker's Trust, New York City 
Baptist Tabernacle, Atlanta 
Boeing Airplane C 
Ford Motor Co., 21 Buildi 
Graybar Electric, Illinois 
Inland Steel Building, Chicago 
National Bank of Detroit, Detroit 
Parke Davis Bldg. 64, Detroit 
Procter & Gamble Tech. Center, Cincinnati 
Prudential Insurance Co 
Travelers Insurance Co., Hartford 


, Seattle 


ngs 


Newark 
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Write for detailed literature. 


THE PYLE-NATIONAL COMPANY 


MULTI-VENT DIVISION 


WHERE QUALITY IS TRADITIONAL 
1373 N. Kostner Avenue, Chicago 51, illinois 


SALES AGENTS IN PRINCIPAL CITIES OF THE UNITED STATES AND CANADA 


04 





"Who makes it?” "Where can we get it?” 


Since 1934 this annual Directory has given the answers to 


CONSULTING ENGINEERS » MECHANICAL CONTRACTORS © ENGINEERS in INDUSTRIAL PLANTS » ENGINEERS in LARGE BUILDINGS 


HERE’S WHY: 


An alphabetical listing of all products 
used in the field, and manufacturers of 
each, 


Names and addresses of all these 
manufacturers. 


A listing of all known trade names with 
the product and manufacturer identified 
for each. 


All products advertised in this issue 
are classified and listed. This guides 
readers to the ad pages where 
they'll find more information on 
what they seek. 


Normal editorial content of a regular 
issue assures immediate cover-to-cover 
attention. 


A COMPLETE SHOW SECTION preview- 
ing the International Heating and Air- 
Conditioning Exposition in Philadelphia. 
Contents: a listing of all exhibitors and 
their products, a guide to the displays, 
complete programs of the meetings. 


SYMBOLS f 
WANTEDONESS 


This field's complete, authoritative Buyers’ Guide. Regular space rates apply 


Consider for a minute how our all paid subscribers ( engi- 
neers and contractors specializing in heating, piping and 
air conditioning work) use this January Directory, 


Take Mr. B. He’s seeking your type of product. He’s 
found those who make it. He’s also discovered the firms 
who are advertising it in the very book he now has open. 
Wanting all the information he can get at that moment, 
he'll most certainly turn to these advertising pages. 


What an opportunity! Will you be there? Chances are 
your competition will be (nearly 300 advertisers appear 


each year). Make sure you will be, too. Reserve sufficient 
space to tell your full story, to parade your entire line. 
Remember, no premium is charged for this bonus-filled 
issue. It is not a 13th or extra-cost number. Act now. 
Closing date, December 10. 


P.S. Here’s proof of the lasting sales power of this field- 
specialized Directory: In a survey of our all paid sub- 
scribers, 96% report they keep this Directory throughout 
the year, 75% refer to the advertising pages as they use 
the Directory, and 91% regard the Directory as useful to 


them. Real value for them . . . real value for you! 


Heating, Piping & Air Conditioning 


KEENEY PUBLISHING CO. AIR CONDITIONING HEADQUARTERS 


6 N. Michigan, Chicago 
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— Atte PH Glateltor 
Paper (o.... 





AN AIR of 
MODERN DESIGN 


wt dorex: 


Air Purification Equipment 


The P.H. Glatfelter Company’s new paper mill in Spring Grove, Penna., is an 
excellent physical expression of a growing trend in industrial architectural 
planning—modern exterior beauty matched by modern interior function. 
Here, seventy-eight modern, soundly engineered Dorex Air Purification Cells 
were used to purify outside air and protect electrical equipment against 
destructive atmospheric properties. 
Dorex equipment is specified and installed by leading 
architects and engineers because of matchless efficiency and the 
substantial savings on original investment and operating costs it permits 
With each installation Dorex assumes complete responsibility for 
economical, efficient operation. Choose Dorex . . . you'll find that 
prompt, experienced personal service is an important Connor product. 


COMO? .. for Conclant Comfort Conidibon¢e 


Write for “Air Conservation Engineering” 


the authoritative text on air purification CON NOR 


CORPORATION 
CONNOR ENGINEERING CORPORATION dore ® 
, 


82 SHELTER ROCK ROAD * DANBURY © CONNECTICUT 





air recovery 
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“The Illuminating Building”’ 
Another modern 


CLEVELAND 
LANDMARK 


Equipped with 


miiiZ 
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Architect—CARSON and LUNDIN 


Consulting Mechanical Engineer— 
JAROS, BAUM and BOLLES, 
Chicago and New York 

















Mechanical Contractors— 
KERBY SAUNDERS and THE FELDMAN 
BROS. CO. 


Owners and Builders— 
55 PUBLIC SQUARE 


The convertor shown here is one of several 
furnished by YULA for this building. These 
heat exchangers are used for zone heating, 
interior reheat and condensate cooling. Fine 
buildings deserve fine equipment. Therefore, » 
YULA was a natural selection for this one. “U" TUBE CONVERTOR 
Equipment can be furnished “custom built” 
to meet specific requirements. Consult the 


YULA agent in your territory. 


HEAT-TRANSFER EQUIPMENT 


YULA WATER HEATERS, INC. 330 BRYANT AVE., NEW YORK 59, N. Y. 
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Fig. No. 520, 200 Ibs. WSP, @400'F. 400 Ibs. cold WOG, non-shock 


It takes two minutes or less! Simply break 
the union joint and slip a replacement disc 
holder onto the button-head of the stem. 
Or, replace the disc only. 

Additional features of this OIC line great- 
ly reduce the need for other maintenance. 
For example: (1) The modern union body- 


bonnet joint assures a safe, tight, leakproof 


seal which is not aftected by frequent dis- 
mantlings. (2) The special OIC a/loy-40 stem 
material eliminates galling and seizing. 


(3) Molded, graphite-asbestos, plastic pack- 
ing is used which seals without hardening 
or cracking in service 

Reduce your valve problems by installing 
this OIC line wherever you need bronze 
globe and angle valves with composition 
discs. Call your OIC Distributor for more 
facts, or write for Form No. 1001 which 
describes the entire OIC 500 line with com 
position discs, as well as spherical and plug- 


type discs in globes, angles and checks, 


THE OHIO INJECTOR COMPANY ©¢ WADSWORTH, OHIO 


FORGED & CAST STEEL, 
BRONZE & IRON VALVES 


ALVES| 
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The new Hampton Roads Tunnel 
uses 16 Joy Axivane Fans to move 
3,406,000 cfm of both fresh and ex- 


haust air. 


ar. ‘\. 
Compact Joy installation at Boqueron, Venezuela, 
moves 3,952,000 cfm of air through a1 mile tunnel. 


Ventilation Problems: 


JOY AXIVANE Handles 
the Hard Jobs 


If you have a really tough ventilating job coming up 
. +. moving large volumes of air . . . variable pressures 
and volumes... unpredictable resistance .. . cramped 
space allotment . . . better take a look at the Joy 
Axivane Fans. Joy Axivane design means power savings through 
Compact design, with the motor inside the fan gives adjust-in-motion blades at Alcoa's Texas Plant. 
you more air per pound of fan and motor .. . more air , 
er cubic foot of fan. The straight-thru design allows | 
in-duct installation; becomes a part of the duct; elimi- 


t 
nates offsets, elbows, drives and guards. ‘ 
Pre-lubricated, double-shielded ball bearings permit SS sal 
Ly 
= we 








the fan to be installed in any position. Adjustable 
blades allow for unpredictable resistance . . . permit 
changes in volume or pressure, after the fan is installed. 

You choose from a standard line of over 136 models 

. . and still have the advantage of Joy’s custom en- 
gineering service. Joy Axivane Fans can make your 
next ventilating job a lot easier .. . one reason why 
Joy gets the tough assignments. 


WRITE FOR FREE BULLETIN 244-4) Dependable Joy installation circulates freezing air 
in California Cold Storage Plant. 


Get complete information about Joy Axivane Fans from Joy Manufacturing Company, 
Oliver Building, Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


JOY :. VES YOU MONEY ON AIR 


COMPRESSORS * FANS * DUST COLLECTORS 





Wow | 7167-944 
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Heating, Piping 


INLAND STEEL BUILDING, Chicago, 
Architects and Engineers: Skidmore, 
Owings & Merrill. Mechanical Contrac- 
tor: Economy Plumbing & Heating Co. 
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{American Air Litter 


LOUISVILLE 


r Filt f Conada. Lid... Montr 


KENTUCKY 


P.O 


INLAND 
STEEL 
BUILDING 


CHICAGO 





68% 


EXTERIOR MATERIALS: 
GLASS * 32% STEEL 


INTERIOR CLEAN AIR: 
100% AAF! 





AAF ROLL-O-MATIC FILTERS 
selected for striking new 


Loop structure 


The Chicago Loop’s first major new struc 

ture in 20 years—The Inland Steel Building 
features an innovation in air conditioning 

supplied by five 


design. Conditioned air 


dual-duct travels 


high-velocity systems 


through cellular steel floors to perimeter 
outlets. 

To clean this air (totalling 
Inland Steel turned to a well-known suc 
installation of AAF Roll-O 
Roll-O-Matics are 


need no attention other 


285,600 chm 


CCcSsSs formula 
Matic air filters com 
pletely automatic 
than replacement of media roll about once 
a year...and that’s as simple as changing 
the film in a camera 

For complete information on the Roll- 
O-Matic 
filter, call your nearest AAI 
or write direct for Bulletin No. 248-( 
Filter Company, Inc., 3 


Louisvill Ky. 


automatic renewable-media air 


representative 
American Ail 


Central Ave., 








“HS'"' CONDENSATE PUMP 


@ TYPE "HS" 


Sturdily constructed for de- 
pendable service at small in- 
vestment — capacities 1,000 to 
65,000 sq. ft. E. D.R., discharge 
pressures from I0 to 75 Ibs. 


TYPE "VC" 


Ideal for handling hot conden- 
sate, unit operates quietly, and 
is easily accessible for inspec- 
tion — capacities 1,000 to 
65,000 sq. ft. E.D.R., and dis- 
charge pressures from 10 to 75 


lbs. 


@ TYPE TM’ 


Completely assembled on either 
steel or cast iron base — ca- 


" CONDENSATE PUMP 


pacities, for boilers up to 250 
H.P., with discharge pressures 
to 150 Ibs. 


TYPE UV" 


Designed for low return instal- 
lations — capacities, 2,000 to 
40,000 sq. ft. E.D.R. and dis- 
charge pressures from 10 to 75 


Ibs. 


“TM” TURBINE PUMP 


Write for bulletins of the Skid- 
more Pumps listed above. 


“uv” 
CONDENSATE PUMP 


MORE | Cfsose with 


ATION 


Confidence / 
JOSEPH, MICH. , 
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Introducing the NEW MODEL1-A SEVER-ALL Machine... 
CUTS AT 3 to 6 SECONDS PER SQUARE INCH-—ECONOMICALLY 


ECONOMY * In addition to low initial cost, the Model 


MANY EXTRA FEATURES AT 
A DELIVERED COST UNDER $500 
You get the cut quality and capacity of ma- 

chines nearly three times as expensive when you use 
the new Model 1-A SEVER-ALL oscillating dry abra- 
sive cut-off machine. Available from your distributor’s 
stock. Here’s why the #1-A SEVER-ALL is ideal for 
industrial and machine shop operations: 
BIG CAPACITY * Up to 2” square solids, 31%” 0. D. pipe 
and tubing, 3” angle iron, and 4” channels. . . of cold 
rolled, stainless, and alloyed steel; cast iron; and non- 
ferrous metals. Wheel oscillation, an exclusive feature 
in this price range, provides this above-average capacity. 
SPEED ¢ Cuts a 2” x 2” hardened steel bar in 16 seconds 
... other shapes and sizes at 3 to 6 seconds per square 
inch. 
QUALITY *« Clean, smooth cuts, even on large sections, 
because wheel oscillation provides cooler cutting. 


ALLISON-CAMPBELL DIVISION 
AMERICAN CHAIN & CABLE 


IL4-—) Oonnec It AVE! 


A 
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1-A SEVER-ALL is inexpensive to operate .. . 
minimum floor space . . . requires little or no set-up 
time . . . eliminates annealing costs . gives more 
cuts per wheel because of oscillation 

SIMPLICITY * Just two SEVER-ALL cutting wheel speci- 
fications will do all your SEVER-ALL cutting jobs. A 
positive, screw-type vise holds all regular shapes, and 
an adjustable work stop provides speed and accuracy. 
ANGLE CUTS « Optional accessory permits cutting an- 
gles up to 45° in either direction. 


NEW SEVER-ALL AVAILABLE FROM DISTRIBUTORS 

Very likely your own distributor already stocks 
the Model 1-A SEVER-ALL machine and wheels. If not, 
let us know, and we'll give you the name of your near- 
est SEVER-ALL distributor. Also, we'll be glad to send 
you complete details on this new machine. Just ask 
for Bulletin DH-106. 


occupies 


ACCO 


/ *f~ 














Industry since 1920 

















NEW from TACO 











ial: 


LINE OF SINGLE STAGE 
PRIFUGAL PUMPS =| 
YOU DESIGNED! 











On-the-job discussions with hydronic engineers, contractors and 0.E.M. system design- a. 
ers . .. men who know what's needed in a pump . . . were basic factors in the final 
design and performance features of the new Taco LP pumps! 


Here stated generally are the main features: rugged design; relatively few sizes; broad 
range of performance; high efficiencies; interchangeability of parts; available with 
Stuffing boxes or mechanical seals. Also with special motor for extra quiet operation. 
For the specifics of this dynamic new pump series, write today for the im LP Pump 
Catalog. 


Now, as in the past, “NEW from TACO” means the latest in better products for better 
pumping installations, 


HEATERS, INCORPORATED 
1160 CRANSTON STREET, CRANSTON 9, RHODE ISLAND 


Corporate Office: 342 Madison Avenue, New York 17, New York. 
In Canada: Taco Heaters of Canada, Ltd., 4 Gilead Place, Toronto 2. 





i =" 
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, ae Ye Taco Perfecta: Taco Circulators: Taco 170 Centrifugal Pumps: 

| the world’s finest circulator; packed with quiet power and perfect for cooling tower jobs; air- 
eb. tore so quiet you won't believe it’s proven performance; sizes %” conditioning installations. . . wherever a | 
running. through 3”. small, top-quality centrifugal pump is needed. 
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Smooth, Silent Air Conditioning Performance Depends on 


EAL/MASTER BALL BEARING UNITS 


EXCLUSIVE 
COMBINATION OF 
FEATURES... 


LOCKING PIN & PERIMETER 
DIMPLE 


. permits selective fit be- 
tween outer race of bearing and 
housing — an important feature 
that assures quiet bearing opera- 
tion for air conditioning service. 


LABYRINTH SEAL 


: . keeps dust and dirt out 
and lubricant sealed in, assuring 
long bearing life 


ZONE HARDENING 


: . assures positive race to 
shaft holding power. Reduces 
corrosion 


LAND RIDDEN BALL 
RETAINER 


minimizes ball wear, traps 


grease and prevents ‘churning 


An air conditioner — like any piece of equipment — 
becomes obsolete the day your competitor's product 
out-performs your own. It is for this reason that air 
conditioning engineers are continually involved in re- 
search to find ways to improve their product. It's the 
reason, too, that you find SEALMASTER Ball Bearing 
Units specified by many of the leading air conditioning 
manufacturers. SEALMASTER Ball Bearing Units, with 
their exclusive combination of patented engineering 
features, provide you with a decided performance ad- 
vantage. It's the ball bearing unit line fhat's often 
copied but never equalled for performance. 


E> 
+ 
< Fap\. 
@ 


PILLOW BLOCKS CARTRIDGE UNITS FLANGE CARTRIDGE RUBBER MOUNTED Write for 
UNITS UNITS FLANGE UNITS catalog 454 


SEALMASTER BEARINGS a pvision oF STEPHENS-ADAMSON MFG.CO. 47 RIDGEWAY AVENUE, AURORA, ILL 
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HI-D CENTRIFUGAL 

POWER ROOF EXHAUSTER 
Unit in open position, showing 
ready access to drive assembly 


a 

eed 

HI-D AXIAL 

POWER ROOF EXHAUSTER 


Unit in open position, showing 
ready access to drive assembly 


JENN-AIR HI-D BELT DRIVEN CENTRI- 
FUGAL AND AXIAL POWER 
ROOF EXHAUSTER 


New JENN-AIR aluminum belt-driven units meet industry's need for 


exhausters that combine high discharge with low contour appearance. 


Often times it is advantageous to avoid direct discharge of air onto a built-up 
roof. Hi-D with no increase in curb height averages double the discharge height 
of ordinary fans. It likewise offers advantages in areas where drifted snows 
require higher discharge height. Ordinarily this would mean the use of higher 
curbs and unsightly projection above the roof line. Once you compare, you 


will decide on Jenn-Air. 


Sy sewn. AiR PRODUCTS COMPANY, INC. 


1102 Stadium Drive, indianapolis 7, indiana 
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POWELL introduces new member 
in world’s largest family of valves 


Powell engineered ‘Full Flow’ bronze drop and internal turbulence, these valves 
valves are now available in a full line: can be throttled to permit only the minutest 
the brand-new 150-pound screwed end amount of fluid to pass through. And, if 
Globe Valve, in addition to the well-known desired, they can be supplied with Indicator 
200-300 pound Screwed and the 150-300 Collar, Arm and V-port Dise for quickly 
pound Flanged Globe and Angle Valves. determining flow and holding it constant. 
Although designed by Powell to assure Compare these advantages of Powell 


maximum flow with minimum pressure Full Flow valves: 


Extra large stuffing box holds ample 
supply of lubricated asbestos packing 
valves can be repacked under pressure 
when fully open 


Heavy Stem of high strength Aluminum- 
Silicon Bronze —for long life in severe 
service 


500 Brinell, hardened, stainless steel, 


renewable disc and seat——wear, cor Long Acme Stem Threads have a 


fine pitch to easily regulate the close 


rosion and erosion resistant 
throttling and reduce thread wear 


Powell W.5S.” 
| Full Flow “ Long pipe thread and thread run-off 
Globe Valve prevent jamming the pipe against the 
diaphragm and distorting the seat 


When you require precise 
flow control with minimum 

araagid pressure drop and _ turbu- 

ome ' TH lence, little maintenance 
and long life, specify Powell 
Full Flow Valves. Consult 
your local distributor, or 
write us for illustrated 
literature. 


Fig. 2600 (Sectional) -150-pound ‘‘W.S.” Full Flow Globe Valve, Screwed Ends 


THE WM. POWELL COMPANY ° Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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Collar Formation 
is Easy 


with 


ih 


Mi 
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al 


When choosing aluminum coiled sheet for 
heat transfer products, alert manufacturers 
demand deep-drawing, non-earing stock for 
rapid as well as uniform forming of collars with- 
out cracking or buckling. Close adherence to 
required gauge tolerance is of prime importance 
in manufacturing cost. 

The low-cost, highly efficient product you’ve 
made from Fairmont aluminum will give years 


FAIRMON 


ALUMINUM 
coiled sheet 


of use to satisfied customers, because Fairmont 
aluminum resists corrosion and breakdown. 
Along with rigid quality control, Fairmont 
offers “individualized” attention to manufac 
turers’ requirements for coiled and flat sheet in 
1100, 3003, 5005, 5050 and 5052 alloys. Let us 
show you why Fairmont aluminum is being 
specified by the foremost heat transfer product 
manufacturers. Write or call today for details. 


Sales offices in Principal Cities 


FAI R Ni O N T oacuminum COMPANY 





SUBSIDIARY OF CERRO DE Pasco CorPorATION 


Dept. H-4 - 
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FAIRMONT, WEST VIRGINIA 





New MERRIMAC VALLEY PLANT Architects-Engineers: Western Electric Company 

of WESTERN ELECTRIC Associate Architects-Engineers: Charles T. Main, Incorporated 
COMPANY, North Andover, Sheet Metal Contractor: C. P. Blouin, Incorporated 

General Contractor: Turner Construction Company 


CONTINENTAL 


clears the air 


for this new plant of 


Partial view of Continental Self-Cleaning 
Automatics in one of nine identical 
fan rooms. 


Western Electric’s huge new Merrimac Valley Plant combines 
under one roof many manufacturing operations which had previously 
been scattered in small units throughout the area. One million square 
feet of manufacturing space is provided. 

For winter heating and summer cooling, Continental clears the air 
with Self-Cleaning Automatic Air Filters located in 29 different fan 
rooms throughout this most modern industrial building to handle a 
total of 2,273,200 cubic feet of air per minute. 

Whatever your air cleaning requirements, choose one of the many 
types of Continental air filters to clear the air for you. You will find 
the Continental representative in your area a willing source of infor- 
mation ... or write direct. 


Massachusetts. 


nl tallies 2. A 


~e 
S 


Glimpse into one of 15 similar penthouses 
showing Continental Self-Cleaning 
Automatics in use. 


i 


‘TH 





AIR FILTERS Inc. 
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BRANCH LINE 


Every Building 
Needs Hircovstet— 
Sound Traps | 


AIRCOUSTAT silences all noise of all 
frequencies traveling through ductwork 


Eliminate disturbance, distraction and irritation 
caused by noises escaping from one area to an- 
other through ductwork. 





Install ArRcousTAT Sound Traps. AIRCOUSTAT 
eliminates guesswork, wasted space and unneces- 
sary expense of duct lining. You can guarantee 
your client trouble-free performance. You can 
estimate with complete confidence the perform- 


1 
KOPPERS| 
\ Vv Ya 


=—_—Yy 
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ance of particular applications. If AIRCOUSTAT 
fits geometrically, it fits acoustically. 
AIRCOUSTAT saves you space. Its greater effec- 
tiveness permits ducting. It 
eliminates bulky mufflers. 





smaller-sized 


For more details, write to KOpPPERS CoM- 
PANY, INC., Industrial Sound Control Dept., 
6211 Scott Street, Baltimore 3, Md. 


INDUSTRIAL SOUND CONTROL 


Engineered Products Sold with Service 





Fires low cost heavy 
oils in medium size 
heating plants. 


Forced draft firing 
eliminates high 
stacks. 


Control panel, firing 
and draft mechanism 
in single, compact 
unit, factory wired 
and tested. Entire 
combustion system 
installed by bolting 
to boiler front. 


' T. M. REG, U PAT, OFF 0) 


Makers of quality heating and power 


equipment since 1903 


LOW COST HEAVY OILS FIRED WITH COMPLETE DEPENDABILITY 

Heavy oils, including No. 5, can now be fired with complete depend- 
ability in a gun type burner and with as little maintenance and 
supervision as a residential oil burner. The SuperCharger atomizing 
principle reduces even No. 5 oil to a vapor-like mist, using the 
self-generated heat resulting from compression of the air-oil mixture, 
to produce the highest degree of heavy oil atomization ever achieved. 


NO GAS PILOT NEEDED—STARTS WITH ELECTRIC IGNITION 

Ignition is positive, instantaneous and dependable. No complicated 
pre-purge gas safety controls required. Eliminates the need for 
expensive and involved gas piping. 


LOW FIRE STARTS—FULL MODULATION 

The Petro SuperCharger burners are available in models with: 

1. Fixed firing rate that can be manually adjusted at any level desired. 

2. Two-position firing with low-fire start. 

3. Fully automatic modulation, with firing rate constantly adjusted 
to the load. 


COMPLETE BOILER-BURNER UNIT—OR BURNER ONLY 

Can be ordered as a complete boiler-burner unit, with Scotch boiler 
and forced draft fan, ready for service connections. Also available as 
a conversion burner which can be applied to any boiler, for either 
natural, forced or induced draft. 


For more information and specifications, please mail the coupon, or see 
Petro Catalog in Sweet's Architectural File. 


PETRO 
3236 West 106th Street, Cleveland 11, Ohio 
(In Canada: 80 Ward Street, Toronto, Ontario) 
Please send me more information on the new Petro SuperCharger Burner 
Name 
Company 
Address.... 


City a4 o . Zone 
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WEIRKOTE— THE RIGHT CHOICE BY EVERY MEASURE 


No matter what the specifications of your heating or air-conditioning duct work, Weirkote will 
meet them as only a quality zinc-coated steel can. No other metal can match it. 


Take, for instance, the strength and rigidity of Weirkote. It’s a natural for spanning large areas 
without bending or buckling and with a minimum use of supporting brackets. Consider, too, its 
fire protection. Its higher melting point makes it provably safer than competing metals. Since 
ducts sometimes carry volatile matter with a low flash point, this protection can be vital 


Important, too, is Weirkote’s economy. Made by the continuous process which integrates zinc 

and steel, Weirkote can be worked to the very limits of the steel itself without flaking or peeling. 

Permanent corrosion resistance is provided in every seam and surface. Which, of course, all adds up WEIRTON STEEL 
to longer, maintenance-free life for Weirkote ducts. And its ease of installation cuts cost still further. COMPANY 


After a Weirkote duct installation is in and operating, your clients will find still another reason to WEIRTON, WEST VIRGINIA 
be glad you specified Weirkote—it’s quiet. Noisy creaks and cracks of expansion and contraction 
are minimized. With all these advantages plus economy, you just can’t go wrong with Weirkote 


divisior 
Free Weirkote Booklet ey TEEL ale Ci oe gery 
Send for the new booklet on Weirkote today. Write Weirton Steel Company, Dept. M, Weirton,W. Va. Ew eee 


f 
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“BaW’s Mr. Tubes gives me the 


‘extra’ help I need to 


OU can ENGINEER FOR PROFIT by keeping your 

piping costs as realistic as possible. Specifying 
and buying welding fittings and pipe, especially the 
alloys, can be pretty tricky. Admittedly, most alloy 
jobs are, inherently, both complex and expensive. 
Any error in judgment can throw costs way out of 
proportion. That’s why it pays to call in B&W’s 
Mr. Tubes. Put him on your planning team .. . he’s 
the man that can help make your specifying deci- 
sions more certain. 

As your local B&W representative, Mr. Tubes is 
well qualified to give you the kind of technical help 
you need to hold your alloy piping costs to a mini- 
mum. He can offer dependable help in selecting the 
most economical grades and sizes best suited for your 
end-use applications. 

And, through Mr. Tubes, you can save both time 
and money by utilizing B&W’s “‘one-source”’ supply. 
You get a matched piping system — both pipe and 


Seamiess welding fittings and forged steel! flanges, seamless and welded tubular 





engineer for profit!’ 











fittings, in the materials you need — when you need 
them. Buying and delivery are more closely con- 
trolled, too. Check with Mr. Tubes on your next job. 
He can be reached at any B&W Tubular Products 
Division District Sales Office. The Babcock & Wilcox 
Company, Tubular Products Division, Beaver Falls, 
Pennsylvania. 








TA-8032-G5 


products, solid extrusions — in carbon, alloy, stainless steels and special metals. 
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The 
Editors’ 
Pages 


IT TAKES a lot of juggling of many factors to arrive at the best 
design for a power piping system. How is the piping sized? 
How is its wall thickness determined? What special fabrication 
and installation techniques are used? See page 95. 

A new shopping center's structural limitations made the 
design of its heating system a tough job. The result is a unique 
“tailor-made” HTHW system, See page 112. 

Big savings in winter heating costs in industrial plants can 
be effected through heat recovery and conservation systems. 
How are these systems designed? See page 123. 


Building Contract Trend 
Indicates Rosy Future 


..-5 percent ahead of last year 
AUGUST CONSTRUCTION contracts in 
the U. S. totaled $3,466.576,000, an 
increase of 23 percent above the 
same month of last year, according 
to F. W. Dodge Corp. 

Large increases occurred in nearly 
all the major classes of construction, 
the firm reported, with the only siz- 
able exception occurring in manu- 
facturing buildings. 

According to Dodge vice chairman 
Thomas S$. Holden, the past four 
months have been the highest ever 
reported. “These recent record vol- 
umes of contracts,” he said, “accent 
in very positive terms the resumption 
of the nation’s postwar growth trend. 
Growth potentials are strong, indicat- 
ing continuing construction demand 
for some time to come. Recent im 
construction 


provement in private 


activity is a particularly favorable 
factor.” 

Contracts for privately owned pro- 
were 1] 


although de- 


August 
August 1957, 


clines earlier in the year have kept 


jects in percent 


above 


the total for the eight months to date 
3 percent below the corresponding 
1957. Public 


contracts were up 54 percent in Au- 


period of ownership 


gust and 19 percent for the eight 


month period. 


Contracts for nonresidential build- 
ings in August totaled $1,078,938, 
OOO, an increase of 7 
August 1957. 

August 


tracts amounted to $1,450,576,000, 


pere ent over 


residential building con 
a gain of 13 percent over the cor 
responding month of last year. The 
August 113,460 


dwelling units, a gain of 17 percent 


contracts covered 


over the year-ago figure. 
engineering contracts 


$937.062.000. up 


Heavy 
August were 78 
percent from August 1957, 

Totals for the first eight months of 
1958, with percentage changes from 
the corresponding period ol last year 
are: nonresidential, $7.624,337,000 
down 4 percent; residential, $9,500, 
035,000, up 5 percent; heavy engi 
neering, $6,674,136,000, up 17 per 


cent; total construction, $23,798,508, 


000, up 5 percent. 


Bright Horizon Pictured 
At 23rd Power Show 

..+ December 1-5 
AN INDUSTRIAI panorama has been 
created for the 23rd National Exposi 
tion of Power and Mechanical Engi 
neering, at the New York Coliseum, 
December 1-5. Forecasting the busi 
ness expansion predicted for 1959, it 
will portray the methods and mech 


anisms whereby the manufacturing 
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industries will be able to increas 
produc tivity with economic ad 
vantage 

The exposition, held under th 
auspices of the American Society of 
Mechanical Engineers in conjunction 
with its 1958 annual meeting, will 
be open to members of the society 
and guests associated with the powel! 
and related mechanical fields, exclu 
sive of the general publi: 

kor information, write: kK 
manager, Inter 


Stevens, exposition 


national Exposition Co., 480 Lexing 
ton Ave.. New York 17 

The field of power and mechanical 
engineering will be featured by Alex 
Dreier, noted news analyst and com 
mentator, on a nationwide radio pro 
gram on Sunday, November 30, Mi 
Stevens reports 

The program, “America on the 
Go.” will be broadcast at 6:05 p.m 
(EST) over the entire NB 


of nearly 200 stations. Vir 


network 
Dreier 


tribute will tie in with the expos 


4 


tion 


NEMA Gives IRS Position 

On Proposed Rule Changes 
.- affecting room air conditioners 

Service has 


Put Internal Revenue 


been asked by the room all condi 
National Kle« 
Association to 


tioner section of the 
trical Manufacturers 


adopt a newly developed industry 


definition for self-contained air con 
ditioning units, as well as to conside1 
three key requests in connection with 
proposed IRS revisions ol Internal 
Revenue Ruling 54-462 

Under the ruling, IRS 
make all 


conditioning units” subject to the 10 


proposed 
would “self-contained ait 
percent manufacturers exe 
instead of only those unde 
presently taxed 

The foregoing representations were 


made to IRS recently at a meeting be 





tween representatives of IRS and the 
NEMA section’s excise tax committee. 

In their discussions with IRS, ex- 
cise tax committee members stated 
that the revised ruling on. self-con- 
tained air conditioning units should 
include language that will clearly 
limit the tax to what are known in 
the industry as room air conditioners. 


NEMA 


aid. are correctly defined as follows: 


Such units, the 


A self-contained air conditioning unit 
subject to tax under Section 4111 of the 
Code is limited to the type of unit known 
in the industry as a room air conditioner, 
which is a faectory-made encased assembly, 
or one sold for assembly on installation, 
designed as a unit primarily for mounting 
in a window or through a wall or for use 
as a portable or as a console unit. These 
units are designed primarily to provide di 
rect delivery of cooled air, without ducts, 
to an enclosed space, room, or zone. They 
include a prime source of cooling and 
means for circulating, dehumidifying, and 
cleaning air, and may also include means 
lor ventilating 

Certain units incorporate components 
or part lo provide a means for heating 
the air, Examples of such units and the 
tux consequence are indicated below: 

1) Units which furnish heat by means 
heating elements 


of electri resistance 


These are partially taxable as self-con 
tained air conditioning units. 

’) Self-contained air conditioning units 
designed specifically for heating and cool 
ing through reversal of refrigerant or air 
flow are not taxable articles under the 
purview of Section 4111 of the Internal 


Revenue Code.” 

In addition, NEMA requested that 
the ruling be made effective on Nov- 
ember |, 1958, and that: 

1) Self-contained air conditioning 
units sold for future delivery under 
builders’ contracts made prior to the 
effective date of the new definition 
he excluded from taxation under the 
revised ruling, and 

2) The 


definition of the units 


committee 


specifically exempt from taxation 
sleeves or shells furnished to builders 
by manufacturers of room air con- 
ditioners. This exemption is re- 
quested on the basis that these are 
architectural structural items rather 
than integral parts of a self-contained 
air conditioning unit. The installa- 
tion of sleeves or shells does not nec- 
essarily mean that air conditioning 
units will be installed therein, this 
generally being left to the later op- 
tion of the occupants. 

IRS is giving consideration to the 
various requests made and has asked 


the NEMA Section for 


clarification of its position, that “self- 


additional 


contained air conditioning units de- 
signed specifically for heating and 
cooling through reversal of refriger- 
ant or air flow” should be exempt 
from the application of the tax. Also 
it requested further information on 
reasons for asking that self-contained 
air conditioning units “sold for fu- 
ture delivery under builders’ con- 
tracts made prior to the effective date 


of the new definition” be exempt. + 


ABS Plastic Pipe 
Standards Proposed 


... copies available while they last 
THe U.S. pert. of Commerce has 


presented to the industry for consid- 
eration three recommended commer- 
cial standards for acrylonitrile-buta- 
(ABS) 


proposed by the Society of the Plas- 


diene-styrene plastic pipe 
tics Industry, Inc., according to the 
Dept.’s Commodity Standards Div. 
The titles of the specifications are 
Rigid ABS Plastic Pipe, IPS Dimen- 
sions, TS-5423; Dimensions and Tol- 


Solvent Welded (SWP 


erances for 


“We must restructure our engineering education to pro- 
vide three levels of training to keep abreast of current de- 
mands for scientifically trained personnel: (1) the two-year 
technical institute to train men for installation and testing: 
(2) the regular four-year program for those who will be in 
design and engineering positions; and (3) the seven-year 
doctoral program to prepare those capable of becoming in- 
ventors and basic research executives.”—Dr. Eric A. Walker. 
president, Pennsylvania State University, at the recent dedica- 
tion ceremonies of National-U.S, Radiator Corp.’s new engi- 
neering center and research park at Johnstown, Pa. 





size) Rigid ABS Plastic Pipe. TS- 
5424; and Dimensions and Toler- 
ances for Lightweight Rigid ABS 
Plastic Pipe, TS-5425. 

Those interested may obtain copies, 
while they last, from H. A. Bonnet, 
Commodity Standards Div., Dept. of 
Commerce. Washington 25, D.C. + 


Gas Utility, Pipe Line 
Sales Show Annual Gain 


-..up 5.6 percent 
THE GAS UTILITY and pipe line indus- 
try’s sales for the year ending July 
31 totaled 79.1 billion therms to show 
an annual gain of 5.6 percent, the 
American Gas Association reports. 


While the 


sales of 4860 million therms was off 


industry's total July 
1.9 percent from a year ago, the 


nation’s industrial production, as 


measured by the Federal Reserve 
Board index, fell 8.3 percent under 
the index for the corresponding 
month in 1957. 

Sales of manufactured and mixed 
gas in July showed an annual gain 
of 2.7 percent, totaling 108.7 million 
therms. Natural gas sales of 4752 


million therms during the month 


were off 2.0 percent from last July.+ 


When Delegating Jobs, 
Choose Right Employees 


... cite five tips to finding right man 
4 Goop manager will try to train his 


employees by delegating responsibil- 
ity and make work assignments that 
will develop unused ability. Dr. Don- 
ald A. 


ogy department, Colgate Psychologi- 


Laird, former head, psychol- 


cal Laboratory, says, “To find out if 
a man is able to handle a job, give 
him a crack at it. This direct ap- 
proach is not without risk, but the 
risk can be minimized by such ex- 
pedients as making the first delega- 
tions brief and self-terminating.” 

Here are five tips to guide you: 

1) Find the man with unused 
abilities 

2) Delegate to a wide range of 
people 

3) Find the not-so-obviously quali- 
fied individual 

1) Find the man with a weakness 

5) Delegate to the problem em- 


+ 


ployee. “7 
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PUT THE 

WARREN WEBSTER 
MAN IN 

YOUR PLANS 


Walvector Stretches Out Your Heating Dollar 


Where low operating costs and high comfort heating are major consid- 
erations, Webster Walvector meets every specification. Fuel dollars go 
farther, because Webster Walvector eliminates hot-and-cold spots, ends 
drafts, spreads uniform clean heat without waste. 


Installation dollars go farther, too. Long lengths go in fast . . . trim 

pieces and accessories take care of offsets, jogs and bays. You need 

fewer risers .. . a minimum of piping . . . and no hung ceilings or 

furred columns to hide piping. 

Yes, your heating dollar goes farther, more comfortably, when your 
WEBSTER’S Warren Webster Man puts Webster Walvector in your plans. Ask him 

for the exciting details. Or write for Bulletin B-1551. Warren Webster 

FINEST : 
& Company, Camden 5, New Jersey. Since 1888. Offices in principal 


PRODUCT U.S. cities and Canada. 
the Warren Webslern Man 


WARREN WEBSTER 


HEATING ,.. COOLING 
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BaG 


UNIVERSAL 





“QUIET”... WHERE SILENCE COUNTS 


QUIET... From 110 40 uP. 


With the line of B&G Universal Pumps now covering 
a range of from one to forty horsepower, every con- 
ceivable circulation requirement of systems using 


exacting demands of circulated water systems, Silent, 
vibrationless operation is the keynote of the Univer- 
sal’s performance. 


water for heating and cooling can be satisfied. Motors are specially constructed and selected for 
extra-quietness! Long sleeve bearings are used in both 
motor and pump and the oversized shaft is made of 
special alloy steel with an integral, heat treated 
thrust collar. Water leakage is prevented by the ex- 
clusive diamond-hard ‘‘Remite’’ mechanical seal. 
Flanges, bolts, nuts and gaskets for both suction and 
discharge sides and pet cocks for venting and gauge 
tappings are furnished without extra charge. 

Send for descriptive literature and engineering data. 


=) BELL & GOSSETT 


v) c oO M P AN Y 


The B&G Universal Pump is an outstanding exam- 
ple of a product designed to meet a specific need. It 
is engineered and built to satisfy in every detail the 


Easy to service...vertical split case construc- 
tion permits removal of entire bearing frame 


Dept. FM-5 Morton Grove, Illinois 


without disconnectin ipes. , 
9 PIP —e Canadian Licensee: S.A. Armstrong, Lid., 1400 O' Connor Drive, Toronto 16, Ontarto 
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“Open 


Discussion 


socrety 
are 


Sheet Metal Duct Lining Doesn’t 
Have to Be ‘‘Absurdly Expensive’”’ 


I HAVE read with interest Erwin L. Weber’s comments 
(“Open For Discussion,” September) on my article 
Sheet Metal Ducts Are Solution to Critical Stack E flect 
Problem (June). Evidently he and others have misun- 
derstood my suggestion of sheet metal ducts in the pipe 
shafts. 

| had no idea of lining the shaft with sheet metal 
which would be absurdly expensive. What | do refer 
to is a small sheet metal duct inside the pipe shafts 
with no pipes passing through it and no openings other 
than the inlets from kitchens and baths. Some pipe 
shafts are not wide enough for this. But if they are, 
room may be found for this metal duct without inter 
fering with piping. The alternative is a separate ma 
sonry shaft. However. this seems tO me more eXpensive 
and takes more room than my scheme. 

| agree with Mr. Weber that draft conditions change 
constantly. But with adjustable dampers at the inlets 
a reasonable balance can be made for average condi 
tions, perhaps after the building is occupied. 

Yes, the trouble job | mentioned in connection with 
fried onions was a case not only of lax enforcement of 
fire laws, but also nonconformance with the specifica 
tions due to lax inspec tion by the architect or owne! 

Lewis SMITH 


Heat ng Engineer 
Vew York, N. ) 


‘“‘HPHW”’ Better Identifies System, 
As It Implies ‘‘High Pressure Boilers”’ 


We HAVE been following with interest the discussion 
on high temperature hot water and were impressed 
with the comments of E. G. Hansen (July) in which 
he suggested high pressure hot water. 

The ASME code on low pressure heating boilers 
allows boilers to be constructed under the code pro 
vided the temperature does not exceed 250 | 

When a heating system is designed for temperatures 
above this, it becomes necessary to use boilers con 
structed under the power boiler code which in the 
trade are usually referred to as high pressure boilers 
I therefore like the suggestion of high pressure hot 


water as it automatically indicates to the engineer. 
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urg d to take part Just address your 


FOLLOW HERE each month the practice at engineering 


meetings of providing an “open for discussion” period, You 


omments to the Editors 
Pip ne & Air Conditioning. 6 N Michigan Ave Chicago 2? 


contractor, and others involved, that a high pressure 
boiler is required. This term tells a great deal about 
the system and boiler. and for the same reason we 
prefer the term boiler to hot water generator because. 
even though the water doesn't boil in a high pressure 
hot water system. the term is clearly understood to 


mean a unit that is direct fired. 
M. T. Way 
Ray Burner Sales. Inc 
Long Island City, N.) 


Fire Protection System, Fuel Valves 
Highlights of Jet Fuel Piping Job 


THe articLe by R. H. Schairer, Jet Fuel Piping De 
livers 1200 Gpm fo Stratofort (September ) is both 
instructive and informative 
1 am of the opinion that one of the most valuable 
phases of the subjects treated is that pertaining to the 
fire protection system Without adequate fire protec 
tion, facilities such as those discussed in the article 
could be destroyed comple tely 
Another feature of the article is the arrangement 
and control of the fueling valves. The layout followed 
represents excellent planning and design and should 
be of much help to those who in the future may be 
called upon to prepare plans and specifications cover 
ing similar facilities, 
The author is to be commended for a job well done 
(. T. Baker 


Consulting Engine 
{tlanta, Ga 


Install Water Feeder on Boiler 
To Keep Water at Lowest Safe Level 


fom E. Kriec’s How to Size Condensate Receivers for 
Gravity Return Systems (June) is a worthwhile con 
tribution because the use of undersized receivers may 
result in wasted fuel and in boiler scale due to over 
flow of hot condensate and. worse, may result in boiler 
corrosion due to introduction of unnecessary makeup 
wale! 

It would appear that a receiver is of adequate size 
when there is no overtlow of condensate under any 
conditions of heating plant operation and when the 
burner or burners do not cut out due to low water at 


any period in the normal operating evel 





It appears from a careful reading of the article that 
the author uses the term makeup to mean feedwater 
as well as to mean makeup. This dual usage of the 
term makes the article difficult to understand and 
could lead to incorrect conclusions. 

Industry Standards Engineering Information, 
1954 edition, published by the American Boiler & 
Affiliated Industries, defines feedwater as “water in- 
troduced into a boiler during operation. It includes 
makeup and return condensate.” The same authority 
defines makeup as “the water added to boiler feed to 
compensate for that lost through exhaust, blowdown, 
leakage, etc.” 

As an example of the author’s dual usage, the sec- 
ond paragraph under “What Type of System Should 
xe Used?” on page 124 apparently refers to makeup 
since he describes the function of adding water to 
compensate for that lost due to evaporation, leaks, vent 
loss, ete. As a contrary example, the usage in Table | 
on page 126 apparently refers to feedwater since the 
amount of makeup in gallons per 10 minutes tabulated 
for any boiler corresponds closely with the total 
amount of water which would be evaporated by that 
boiler in 10 minutes. 

In these comments, the terms makeup and feedwater 
will be used as defined by the American Boiler & 
Affiliated Industries. 

In his analysis Mr. Krieg appears to disregard en- 
tirely the water storage capacity available in the boiler 
between the operating water line and the point of 
low water cutoff operation. There is no valid reason 
why the water line may not drop a_ considerable 
amount during the period of morning startup, and 
this water storage volume may be a substantial portion 
of the total evaporation that occurs between the time 
the boiler starts to steam and the time when conden- 
sate is being returned at normal rate. 

For example, a steel heating boiler with a rated 
output of about 1 million Btu per hr has a water 
storage volume of approximately 35 gal between the 


normal operating water line and the point of low 


water cutoff operation. On the basis of the author's 


tabulation this boiler could operate more than 16 
minutes before requiring any water from the receiver. 
Thus, the water available in the boiler is more than 
half the required capacity tabulated under “System 
time of 15 min.” It would appear that a designer 
should not disregard the available water storage ca- 
pacity in the boiler itself when sizing a receiver for a 
steam heating job. 

The author has assumed that the water lost due to 
evaporation, leaks, vent loss, etc., should be replaced 
by a “feed valve installed in the receiver to maintain 
a minimum reserve.” This would presumably be a 
float operated makeup valve. From the standpoint of 
the man who will pay for repairs due to boiler corro- 
sion, this is not a desirable method of introducing the 
makeup water. It will maintain the water at the op- 
erating water line in the boiler or boilers even though 


large amounts of water may be lost from the system 
(such as the losses due to a leak in a buried return 
line) and the boiler operator will have no means of 
knowing that the water is being lost. 

A better method is through the use of a water feeder 
on the boiler or on each boiler in a battery set to 
maintain the water at the lowest safe water line 
not at the operating water line. With this system the 
operator uses a manual feed valve to maintain water 
at the operating level and he is warned of a leak if the 
boiler needs frequent manual filling. 

Since the introduction of fresh water is one of the 
more common causes of boiler corrosion, the auto- 
matic water feeding device or devices should be set to 
protect each boiler by maintaining water at a safe 
level, and also to warn the operator in case of any 
considerable loss of water from the system. 

The use of the author's method of computing the 
length of time after cold startup required until con- 
densate is being returned at normal rate would appear 
to give results as accurate as may be expected due to 
the many variables which influence this length of time. 
It is believed that the actual size of the receiver may 
properly be adjusted to give credit for the amount of 
usable water storage in the boiler itself. 

Automatic water feeding equipment should be in- 
stalled in a manner which would warn the _ boiler 
operator in case of large concealed water leakage. 

J. W. Turner 


Engineering Consultant 
Johnstown, Pa 


THe AutHor’s Repty—tThe closure of the article rec- 
ognizes that, for proper evaluation, the engineer must 
know and understand the problem. In reading the 
comments by Mr. Turner, it is obvious that he has en- 
countered this type of problem enough to be more than 
passingly aware of it. It is interesting to note that the 
complaint is made of dual usage when his own sup- 
plied definitions and the context of the article are in 
agreement. 

Mr. Turner has missed the value of the third column 
in Table 1, labeled “Makeup, gal per 10 min.” This 
amount was shown as a convenience to analysis by the 
author, and would be of use to engineers to save com- 
putation in sizing makeup valves, special studies of 
receivers, and general comparison of the method used 
by the author. 

The next point raised by Mr. Turner is that the 
water storage capacity of the boiler was disregarded 
entirely. Referring to page 124 in the June issue, the 
last paragraph sets forth a rule: “Condensate return 
systems should be used until the calculated makeup 
added to the system will cause a storage rise not in ex- 
cess of 2 in. in the normal water level of the boiler. If 
the makeup will cause the water level to rise more than 
2 in., it is recommended that a boiler feed system be 
installed.” 


To examine the 1 million Btu per hr output boiler 


(Continued on page 260) 
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Top heating performance by RECO 
atop the mile high city! 


Going up! This seven-ton RECO tank recently climbed 28 stories to a 
permanent spot on top of Denver's First National Bank Building. Now it is 
there to stay. This copper-lined hydropneumatic storage tank is typical of all 
RECO engineered products — including the copper-silicon generators, pres 
sure tanks, and heaters which were installed at First National in less 
spectacular fashion. 


RECO offers you a complete line of heat exchange equipment. All equipment 
is ASME inspected and insured Special linings are available all standard 
metals and alloys are used. Our engineers are at your service. Call or write for 
free 20-page storage heater catalog containing tables, dimensions, diagrams 
and details. Address RECO, Dept. B, 7th & Hospital Sts., Richmond 5, Va, 


FIRST NATIONAL BANK BUILDING Denver, Colo.* CONVERTORS STORAGE HEATERS INSTANTANEOUS HEATERS HEAT RECLAIMERS STORAGE TANKS 


RICHMOND ENGINEERING CoO., INC. 


*Mechanical Engineers, Marshall & Jchnson; Mechanical Contractors, Natkin & Company; Architects, Raymond Harry Ervin and Assoc.; Mead & Mount Construction Co.; RECO Representative, 1. G. Downs Denver 





Question 
of the 
Month 


What Is Correct Pump Head 
For Cooling Tower Piping? 


This question was asked previously in Heating, Piping & Air Conditioning 
and is repeated here, along with answers that have been received from 
readers. Three answers to this question appeared in the October Question 
of the Month. Other comments for publication are invited. 


“LT have a problem of accurately determining the 
pump head for the piping system where cooling water 
is pumped from a sub-basement to condenser units on 
all of 16 stories and then to a cooling tower which has 
the water inlet on the fifth story level. See the drawing 
helou 


r— Building Line 
2~--Auto Air Vent 
t 

| 





4 “Jo Condenser 


+ nits 


Mezz. Floor 

















Basement 


I Pump »n to Pump 











1 would appreciate any suggestions that others may 


solved.”—J.AM 


have on how this problem may be 


Height Differences, Friction Losses 
Determine Startup, Operating Heads 
THE HEAD required when the system is running will 
be that due to the difference in elevation between the 


pump discharge into the cooling tower and the water 


90 


level in the sump of the cooling tower, plus all of the 
friction losses in the longest piping circuit. 

The head required to start the system up (give it an 
initial fill) 


the cooling tower sump and the automatic air vent, 


will be the difference in elevation between 


plus friction losses. This head_could fall near the shut- 

off head of the pump, as reduced flow would probably 

be tolerable during filling. Once the system is filled 
the pump will operate as described above. 

Harotp Bumpus 

Engineer 

D. M. Barnard. Consulting Engineer 

Roc hester. \ ) 


Find Net Static Head; Add Losses 
Through Pipe, Valves, Fittings, Coils 


lr THE air vent is necessary to vent the system at its 
high point, then a positive pressure must be main- 


tained at the vent. 
If we 17th 


floor and that the tower drain pan water level is 2 ft 


assume that the vent is 2 ft above the 


above the fourth floor, then the net static head will be 


13 floors 169 ft. 


13 ft per floor 
If we assume that a 3 ft positive head is enough to 
insure venting at the high point, then the total static 
head is 172 ft. 
Of course, to determine the total pump head, the 
added. These 


friction loss through pipe, valves, fittings, and con- 


dynamic losses should be include the 
denser coils. 

Although there is a pressure gain in the down riset 
which equals the pressure loss in the up riser, this 
gain cannot be used without causing a vacuum in the 
upper part of the system. 
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All WATTS Low Water Cut-Offs 





QUICK HOOKUP FITTING with copper tubing for easy 


Sturdy installation to gauge glass connections 
HEAVY REINFORCED PURE COPPER FLOAT 
FLOAT CHAMBER BOWL with large mud space no 


edges for mud accumulation 


EXTERNAL DRAIN VALVE 


hand burns when flushing float chamber 


eliminates hazard of 


feature foolproof Mercury Switches 


NORMAL WATER LINE 
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It pays to play it safe... whenever you install low pressure steam boilers 


You're completely protected when you specify Watts Low Water 
Cut-Offs for low pressure steam heating boilers. The Watts advanced- 
design features described above make them the most efficient, most 
dependable cut-offs available today. Their excellence is proved by 


their wide acceptance. 


Watts offers a complete line of boiler water level controls for heating 
and process steam boilers. For complete information, including speci- 
fications and installation diagrams, send for Bulletin F-60 


Be on the safe side with 


WATTS 


Protection and Control Specialties 


Single throw mercury:.switch is designed to break 
the electrical circuit to the burner. The entire switch 
nechanism is simple, foolproof, and has no mechanical 
parts to wear, stick, or fuse together, unlike other 
designs. Excellent for gas-fired installations — see 


below 


N N Pik ATION 


The design of the standard mercury 
switch in all Watts Low Water Cut-Offs 
makes them ideally suited for 
millivolt service on gas-fired heating 
installations. Actual tests in use 
prove voltage loss is less than 142 
millivolts on a 700-millivolt circuit 


This means you need stock only one 
control for both standard and 
millivolt service 


Watts Regulator Company, Lawrence, Massachusetts 





A slight vacuum would do nothing more than inter- 


fere with the proper operation of the air vent. If the loss through the condenser unit with 
the maximum pressure drop, ft 

loss through the condenser unit above 
entrained and carried back to the tower where it would datum with less than maximum pres- 


water velocities were high enough, the air would be 


escape. The water would be lifted the last few feet by sure drop, ft 
loss through any condenser unit be- 


the siphon effect of the down riser. ; ' 
low datum with less than maximum 


The probable limit of the lift would be about 28 
ft, due to air and water vapor which would be released AX static head required to condenser 
unit with Ayax, ft 


, : P ; 2 static head required to any condenser 
Operating with a partial vacuum in the upper part with hy above datum plane, ft 


pressure drop, ft 
from the water at low pressure. 


of the system should be avoided because it greatly in- AX, = static head required to any condenser 
unit Ay; below datum plane, ft. 


creases the rate of corrosion in the system. e ; ; : : 
- Since (Ahy A\X5) is obviously less than any 


W. J. McGinvey 
Engineer value of (A hyax + /\X,) it can be ignored. 
Power Engineering Corp. Combined loss; (Ahsax 
Wilkes-Barre. Pa. Combined loss, (Ahys 
Therefore: 
Ah, largest of two above combined loss 
values, ft. 
Consequently, using Equation 1, the total pump 


Pump Head ~ Friction | Combined 


Static Head, Maximum Pressure Drop eal cen: buueieaned. 


[ WOULD like to suggest the following procedure: The cooling tower spray nozzle pressure drop is 
Total pump head Pipe friction of system (pump ignored here, but obviously must be added to AA for 
discharge to tower inlet) plus combination of static the total head required. 


head and condenser pressure drop that is a maximum. Wituiam M. Buntine 
Let: Mechanical Engineer 
Strickland & Associates 


Ah total pump head required, ft Consulting Engineer 
ons y A ‘4 eers 


4 
Ah pipe friction losses, ft Birmingham, Ala 
Ah loss due to combined static head and ; ; 

condenser pressure drop that is a 


maximum, ft. 





Therefore: 
Ah Ah, 4 
The value of AA, is readily available from the de- — oo = 
sign engineer. 
The value of AA, is computed as follows (see the 
illustration below) : ‘How Can We Protect Boilers’ 
Internal Metal Surfaces?’ 





Building line 





Auto. air vent 17th Floor 


“A problem we have been encountering is 
the deterioration of the internal metal sur- 
faces of our steam and hot water boilers, 
as well as some heat exchangers. This con- 
dition seems to get worse with higher tem- 
peratures. 

‘Are there any compounds or surface coat- 
ings available which retard or prevent this 
deterioration? If so, how are they applied? 


Cool ‘ as 
ag What are their compositions? What tempera- 


To condenser ioe 


units ——> ture and pressure limitations should be consid- 
ered in their application? 
“Any information others can offer will be 


greatly appreciated.'’’—P.D.W. 


a 


- 


Datum (water level in tower basin) 
yy WA UO DAN DW O 








Mezz. floor @ YOU ARE INVITED to contribute a question for 
publication or an answer to a published question. 
Write: The Editors, Heating, Piping & Air Condi- 
Sub-basement tioning, 6 N. Michigan Ave., Chicago 2. 








Basement 
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Packless valves assure Electron Products perfect 
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Crane diaphragm valves still hold tight 
after 18 months on 100-micron vacuum service 


Electron Products Inc., Pasadena, Calif., 
forms special electronic parts of metalized 
paper. Processing—drying, deaerating, 
impregnating—is done under constant 
vacuum. 


Valves, to hold the critical vacuum 
within a maximum leak rate of 100 
microns for a 24-hour period during proc- 
essing, had to be selected with care. 
Obviously not any valve would do. The 
choice— Crane diaphragm valves for high 
performance value. 


After 18 months, these Crane packless 
valves continue to hold tight on this 
critical vacuum service for as long as 36 
hours - and on occasion, over an entire 
weekend. 

Crane packless diaphragm valves are 
widely used also in processing industries 
where absolute tightness is necessary to 
prevent leakage of volatile, corrosive and 
hard-to-hold fluids. Complete informa- 
tion is available from your Crane Repre- 
sentative. Or write for 24-page circular. 


Cross section, Crane dia- 
phragm valve —note diaphragm 
seals the bonnet only, separate 
from disc function. It is not subject 
to severe flexing, crushing and ab 
rasion as im valves where aia- 


phragm does both jobs 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING ° 


KITCHENS «e 


HEATING e 


AIR CONDITIONING 


Since 1855 — Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
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THis new VACUUM HEATING PUMP 


IS SIZED TO ACTUAL 
JOB REQUIREMENTS 


No longer is it necessary for the Engineer to accept a vacuum heating 
pump with air and water capacities based inflexibly upon square feet of 
equivalent direct radiation. With the flexible Nash CSM he can provide for 
proper air capacity in accordance with his judgment and experience. For 
the individual capacities of the separate pumps on the CSM may be varied 
within a wide range, without buying an oversize receiver and oversize 
water pumps. 

These pumps possess many other features which permit a more efficient 
utilization of fuel and minimum use of electric power. Low, low, returns 
reduce installation costs and usually eliminate putting the pump in a pit. 
Simplicity and efficient operation reduce supervision and maintenance 
costs. Information regarding this new heating pump development is avail- 


able immediately upon request. 


NAS 




















Increased air capacity 
induces rapid system 
response without 


wasteful overheating. 


Separate air and 
water pumps individually 
selected to meet actual 


job requirements. 


Control system 
that operates individual 
pumps only when needed. 


Flexibility 

permitting addition of 
radiation without changing 
basic pump installation. 


Low, low, 


return line connection. 























ENGINEERING COMPANY 
438 WILSON, SO. NORWALK, CONN. 
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Many Factors Must Be Juggled 
To Arrive at Most Suitable 


POWER PIPING DESIGN 


BOILER NO 3 
SUPERHEATER 
OUTLET HEADERS 


70"-11 1/4 


4 


i. 


, 
~ Or" 


Reliability was a particularly important consideration for 
Memphis’ new electric power station, as the city previously 
bought TV A power and has no other generating facilities. Here’s 
a complete explanation of the many factors that had to be 
considered by the consulting engineers to arrive at the best 
design for the 2625 psig, 1053 F main steam piping. The two- 
pipe system layout with a cross-over uses hollow forged chrome- 
moly pipe for straight runs, with turned-and-bored piping for 


bends 


ind currently being built by Burns 
& Roe. Ine has re 


emphasis on immediate and 


quired special 
continu 
This special emphasis 
Memphis has 
facilities 


ing reliability 


THE COMMON GOALS of all power pip is necessary because 


ing design are maximum efficiency had no existing generating 


of its own. either public or private 


reliability, and simplic ity plus low 


Previously all power has been pun 


chased from TVA 


cost initial installation. operation, and 
maintenance, The design of the powe! 
piping systems for the new Thos. H. This new station will initially eon 


Allen Electric Generating Station in sist $8 


Memphis 


million worth of piping 


designed. engineered without \ ilvin Phi pripottipe “ I] 
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Sp CMM hk weeneral 


cheduled 


rve three 
mie units Phe first unit 
to start operation by the end of thi 
vear and all three unit 
erating early in 1959 

Phi emphasi on 
pled with the high pre ur 
perature ol the plant ind 
flows associated with the high ratin 
rave rise lo some interesting pro 
lems in piping design 


\ detailed ce eriplior ol ome pipin 





power piping design 


system, rather than a general ac- 
count of many, will better illustrate 
the type of engineering problems that 
arose and the development that went 
into the design of the piping systems 
for a plant of this size. Since the main 
steam piping presented the most crit- 
ical problems in all phases of design, 
our discussion will center on this sys- 
tem. This main steam system is the 
costly piping 


most important and 


system in the plant. 


Consider Many Design Factors 


The sizing and design of the main 
steam piping required an evaluation 
of many factors and their complete 
inter-relationship. It involved: 

1) Determining the conditions that 
would set the maximum sustained 
design for the piping. This would 
affect material selection and thickness 
of pipe wall. The considerations were: 

a) Omission of the stop valve 
at the boiler superheater outlet, to 
place the piping under the Boiler 
Code 

hb) Maximum pressure and tem- 
perature the boiler can deliver, and 
their duration 

c) Maximum pressure and tem- 
perature at which the turbine can 
operate, and their duration, 

2) Determining the conditions that 
would set the inside diameter of the 
piping, such as: 

a) Pressure drop available be- 
tween the superheater outlet and the 
turbine stop valve 

b) Maximum flow, on a volume 
basis, at the pressure and temperature 
that the boiler can deliver, and_ its 
duration 

¢) Maximum flow, on a volume 
basis, at the pressure and tempera- 
ture at which the turbine can operate, 
and its duration. 

4) Determining the conditions that 


would affect the 


shape of the piping run from the 


configuration or 


hoiler to the turbine, including: 

a) Allowable reactions at boiler 
and turbine piping connections 

b) Movement of boiler and tur- 


bine piping connections 


eT ) 


c) Physical relationship of boiler 
and turbine 
d) Shortest physical path that 
overall plant layout would permit. 
This would be the most ideal run 
of piping possible and, as such, would 
serve as a criterion and basis for com- 
different 


diameter, thickness, flexibility, ete. 


paring combinations — of 


Design for 2625 Psig Steam 


Based on an evaluation of the range 
of permissible operation of the steam 
generator and the turbine, the follow- 
ing steam conditions were selected as 
main 


the basis for design of the 


steam piping: 
Maximum steam flow 
2,050,000 Ib per hr 
Rated turbine throttle steam 
pressure 
2400 psig 
Maximum turbine throttle steam 
pressure 
2500 psig 
Steam temperature at turbine 
throttle 
1050 F 
Steam temperature at superheater 
outlet 
1053 F 


An economic evaluation consider- 
ing the effect of pressure drop allow- 
ance for the main steam piping on 
the boiler design, equipment and 
material cost, and operation resulted 
in a design pressure drop of 80 psi. 


Preliminary analysis indicated that 


savings would be realized by eliminat- 
ing the boiler stop valve in the main 
steam line without prejudicing the 
reliability of the plant. (After the 
design had progressed, this conclusion 
was rechecked and verified. ) Accord- 
ingly, it was decided to eliminate the 
boiler stop valve and design the main 
steam piping under the Boiler Code. 

The pertinent paragraphs of the 
Boiler Code relating to the design of 


main steam piping are as follows: 


Paragraph P-23 (a) states: “For boilers 


installed on the unit system (i.e., one boil 
er and one turbine or other prime mover) 
and provided with automatic combustion 


control equipment responsive to steam 
header pressure, the value of P for the 
steam piping shall be not less than the 
design throttle pressure plus 5 percent 
or not less than 85 percent of the lowest 
pressure at which any drum safety valve 
is set to blow, whichever is greater, and 
the S value for the material used shall not 
exceed that permitted for the expected 
steam temperature at the superheater out 
let.” 

Paragraph P-23 (f) allows increase of 
stress: “(1) Up to 15 percent above the 
S value during 10 percent of the operating 
period; (2) Up to 20 percent increase of 
the S value during | percent of the operat 
ing period.” 

Paragraph P-302 pertains to the rating 
required for the stop valves: “The nearest 
stop valve or valves to the superheatetr out 
let shall have a pressure rating at least 
equal to the minimum set pressure of any 
safety valve on the superheater and at the 
expected superheated steam temperature 
or at least equal to 85 percent of the low 
est set pressure of any safety valve on the 
steam tem 


boiler drum at the expected 








Here’s Overall Description of Power Station 


The overall arrangement of the Thos. H. Allen Electric Generating 
Station is designed on a unit steam generator-turbine basis, with 
the exception of certain common service systems such as coal han- 
dling, circulating water, compressed air, and ash handling. 

The steam generator is of the natural circulation type and utilizes 
cyclone burners. It can fire coal and gas together or alternately. The 
turbine cycle consists of an eight-stage regenerative feedwater heat- 
ing system with four high pressure feedwater heaters, a deaerating 
heater, and three direct contact low pressure heaters. 

The steam generator supplies steam to the turbine at 2400 psig, 
1050 F with a single reheat to 1050 F. The piping is designed with 
provisions for operating the turbine at a throttle pressure of 2625 psig 
in order to obtain additional plant kw capability. 
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perature of the superheater outlet, which 


ever is greater.” 
From these, the sustained design 
pressure for the piping was deter 


' 
mined to he: 


2500 & 1.05 2625 psig, based on 
throttle pressure 
2825 & 0.85 2401 psig, 


lowest drum safety valve pressure 


; 
based on 


Therefore. 2625 psig was set as the 
psi 


sustained design pressure for the 


main steam piping. 


Design Temperature Is 1053 F 


Regarding selection of the sustained 
design temperature, the temperature 
of the steam to be delivered at the 


turbine was 1050 F. To allow for 


about a 3 F deg drop in the piping 
due to pressure drop and heat loss, 
the boiler superheater had to deliver 
1053 F at the outlet. In addition, the 
expected range of steam temperature 
fluctuation under automatic control 
was + 10 F deg. The swing toward 
the plus side had to be considered 
in determining the design tempera 
ture, together with its probable dura 
tion. 

It was decided that although wide 
excursions of temperature might be 
expected during startup. the swings 
would be minimized or eliminated at 
full boiler pressure under steady gen 
erating load. 

If the allowable stress were selected 
strictly to the Code minimum for 
1053 F. the stress for the chrom: 
moly material under consideration a! 
the + 10 F dee swing (or 1063 F) 
( ode 


temperature by 7.4 


would exceed the allowable 


stress for that 


percent. If an extrapolation of the 


Material Selection 


thickness could be 


calculated. the material to be used had 


Before wall 


to be selected. The main criterion here 
was the design temperature of 1053 f 
previously selected. 

This design temperature would still 


allow the use of a chrome-moly alloy 


Heating. 


power piping design 


Code allowance overstress vs time 


were used, this overstress might 
permit operation of piping designed 
in accordance with the Code’s allow 
able stress for 1053 F at a tempera 
ture of 1063 I 


the time. 


about 40 pereent ol 


Provide Added Safety Margin 


It was decided that 1053 F would 
be used as the sustained design tem 
perature in determining the minimum 
Code wall thickness. and that the 
selection of a higher commercially 
available thickness would provide an 
additional safety margin. In the final 
piping design a sufficient margin 
above the Code minimum wall thick 
ness resulted from the selection of the 
manufactured 


nearest heavier wall 


by the hollow-forg: process, and in 
the allowance for bending and sf aling 
in piping used for bends manufa 
tured by the turned-and-bored prov 
ess. In addition, the manufacturer's 
tolerance was not fully utilized during 
the manufacture of the piping, adding 
a further margin above the code min 


imum wall thickness 


ID Size Based on Flow, Volume 


The maximum volume to product 
the highest pressure drop condition 
in the steam piping would be the 
maximum product of the flow 
pounds per hour. and the specihy 
volume. The difference in viscosity 
of the steam, where pressure-lempera 
ture conditions are grouped closely 
together. would be too small to influ 
ence the selection of the maximum 


pressure drop conditions 


The conditions that set the internal 
diameter of the piping were the max 
imum flow of 2,050,000 Ib per hr and 
the sper ifie volume of 3331 cu ft per 
Ib at 2140 psig 


with a pressure drop ol SO psi 


average at 1063 | 
After examining the plant layout, 
the shortest and most feasible path 
for the main steam piping was sé le 
ted. This selection determined some 


of the criteria for the final design 


Shortest Path Not Always Best 


The best path is not necessarily the 
straight line between the steam gen 
erator and turbine connections. It i 
the studied path that takes into a 
count all of the physical features for 
a good final overall plant design 

hor pressure drop purposes the 
length of this shortest usable run was 
established at 
An allowance for bends and for the 
drop through the flow 
With that as a basis, it was 
found that a pipe with 12144 in. ID 


ipproximately 300 fi 


nozzle wa 


mace 


would produce a (oO psi drop with a 


steam velocity of 13,200 fpm, at 
design conditions. This would have 
heen satisfactory if the questions of 
vall thickness and piping flexibility 
were not involved 

Past experience indicated that the 
path selected would probably not pro 
vide sufficient flexibility necessary to 
meet the allowable reactions at boilet 
and turbine connection If this 
turned out to be so, the increased run 
might raise the pressure drop ovet 
the planned OU pst This, in turn 
would necessitate a larger internal 
diameter to bring it back within the 


limit 


Based on 1053 F Design Temperature 


without excessive sealing, The 


chrome-moly alloys are considered 
the standard high temperature materi 
als in the modern power plant instal 
lation. and their fabrication, welding 
and performance have been thor 


oughly proven. But the use of an 
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iustenitic stainless steel was te mpting 
because of the much higher allowable 
elevated 


stress in the temperature 


range which would result in thinner 
walled and more fle xible piping 
However. at the time of this design 


(Continued ; we OO) 





Six Steps to Fabricating 
Memphis’ Power Piping... 

















SNAP-ON water cooled coils pre- 
heated and stress relieved welds in 


the field by electric induction 


GAS FIRED close-controlled 
temperature furnace was used 
for heating heavy walled alloy 
and carbon steel pipe for bend- 
ing. Note asbestos blanket for 
protection against direct flame 
impingement. Pipe is packed 
with sand, ends plugged. In- 
ternal temperature is measured 


with pyrometer 





3 PIPING was bent on bending 


table. Shoes and pins hold 





pipe in place 





VIA RAILCARS, piping was 
moved into gas fired, thermo 
statically controlled annealing 
furnace for full furnace stress 


relief and heat treatment 


AFTER HEATING operations, 
scale was removed from pipe 
through use of air turbine 
driven centrifugal rotary 


cleaner 


6 ULTRASONIC TESTING of thickness of pipe walls after bending was accom 


plished using audigage 
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power piping design 


(Continued from page 97) 
(and to a certain extent at present) 
there were unresolved problems in 
the fabrication and performance of 
austenitic stainless steel. These relate 
principally to the best choice of a 
stainless alloy, welding to a ferritic 
alloy at boiler or turbine connections. 


and the development of cracks in 


some installations. Also, at that time. 
pure Columbium stabilized material 
was unavailable and delivery of stain- 
less steel piping was unreliable and 
usually delayed due to the nickel 
priority situation, 

In setting the basic approach to the 
design of this plant, it had been 


decided that the most reliable methods 


and materials proven sound in actual 
operation practice would be followed 
throughout. Accordingly, it was 
decided to use a chrome-moly alloy 


percent Mo alloy 


21), percent Cr-] 
A335-P22—-since it had the 


ASTM 
highest allowable stress value at the 
design temperature, and the greatest 


accumulated record of experienc e. 


Choosing Wall Thickness Was Perplexing Problem 


Using the Code equation for mini 
mum wall thickness and allowing for 
undercut finish at weld ends, it was 
found that the nearest suitable ho! 
low forge wall minimum thickness 
available for 121% in. ID was 37% 
in. for the straight runs and 4 in 
for bends. 

This range of thickness was an 
unpleasant fact to be faced, As fat 
determined, only the 
Station had a 


wall thickness in this range at the 


as could be 


Joppa Steam Electric 


time, and it had been on the line 
only about two years. 

In addition, there was the problem 
of possible cracking because of too 
rapid heating or cooling of walls of 
this thickness. Such cases had occur 
red in heavy walled cylinders other 
than piping. Heating would produce 
high compression stresses and cooling 
would produce high tensile stresses 
which, combined with stresses caused 
by internal pressure and thermal ex 
pansion, might prove disastrous. 

The time element for bringing the 
turbine unit on the line and the pos 
sibility of some mishap throwing the 
unit off the line had to be carefully 
considered. 

Holding this aspect of thickness in 
abeyance, the question of meeting the 
allowable reactions at the boiler and 
turbine connections with this thick 
Hess was next investigated by mean 


of a stress analysis. 


Analysis Shows High Flexibility 


The importance of the allowable 


reactions at the turbine and boiler in 


LOO 


the design of the main steam piping 
may be seen from the results of the 
final design. Stress results showed the 
final design of the main steam piping 
to be extremely flexible. The maxi- 
mum stress for the final pipe design 
was 5925 psi. only a fraction of the 
allowable code stress of 20,200 psi. 
Yet. the final reactions at the turbine 
connections were barely within the 
allowance of the turbine manufae- 
turer 

An examination of the conditions 
governing the flexibility of the piping 
showed the following: 


material 
20.200 


Allowable code stress for 
ASTM A335-P22 at 1053 F 
psi 

Allowable reactions at turbine 1.5 
million in.-lb resultant moment at each 
turbine connection 

Resultant force at each turbine con 
nection 15,000 Ib. 

These reactions were not as liberal 
as they appeared. They were “range 
reactions” based on the cold modulus 
of the material, and not reactions in 
either the hot or cold conditions. 
These were the allowable reactions 
between the line-up of the turbine 
when cold, to operation when hot. The 
“reaction” credit for cold spring of 
the piping could not be taken since 
we were dealing with an allowable 
reaction. range, 

Allowable reaction at the boiles 
connections were to be “reasonable.” 
The boiler sper ification called for the 
outlet headers to be designed so as to 
take the thrusts and bending moments 
normally encountered in the piping 
systems. 


In order to perform the stress an 


Heating 


alysis, the expected movements at the 
boiler and turbine connections were 
obtained from the manufacturers. A 
preliminary short cut stress analysis 
was run off for the main steam line to 
obtain the probable range of reac- 
tions. The results were not encourag- 
ing. The resultant moment at each 
turbine connection was in the range 
of 3 million to 4 million in.-lb, more 
than double the allowable resultant 
reaction. 

It was obvious that the large inter- 
nal diameter combined with the 
heavy wall created a rigid pipe with 
the high moment of inertia of 7056 
in.*, and that this required a much 
more circuitous route to obtain the 
flexibility needed to absorb the ther- 
mal expansion within the allowable 
end reaction. A re-examination of the 
route between the boiler connection 
and turbine showed a possibility of 
substantially increasing the flexibility 
by doubling back on two of the hori- 
zontal legs and increasing the total 
leneth of run by about 100 ft. A new 
short-form stress calculation showed 
that the reactions should be in the 
allowable range with this increased 


run. 


Pressure Drop Another Snag 


The pressure drop for this length 
ened run. however. was now over the 
allowable limit. This opened up fur 
ther unpleasant prospects. The inter- 
nal diameter would have to be made 
larger to reduce the pressure drop. 
As a byproduct. the larger internal 


diameter would necessitate a_ still 
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heavier wall thickness. This in turn 
would increase the moment of inertia 
of the pipe and require still greater 
flexibility to meet the allowable reac 
tions at the turbine connections and 
could necessitate a further increase in 


the length of the piping run. 


Check Multiple Piping Runs 


It was decided at this point to hold 
off further design on this single pipe 
and investigate the possibility of a 
multiple run of piping from the boil- 
er to the turbine. 

The first alternate design consid 
ered was that of using two pipes 
from the boiler to the turbine. Since 
there were two boiler connections and 
two turbine connections, this was an 
appealing design. A cross-over be 
tween the two pipes would be neces 
sary in the immediate vicinity of the 
turbine for the purpose of testing the 
turbine stop valves while operating 
and maintaining a continuous flow 
through the superheater headers. The 
internal arrangement of the super 
heater provided for the equalization 
of steam temperature in the two 
superheate1 outlet headers by alter 
nation of the tube elements 

The same procedure was followed 
as that used for the single pipe, except 
that the maximum flow for each pipe 
was one-half of the total, or 1.025.000 
lb of steam per hr. An ID of 984 in 
was found to give a pressure drop ol 
70. psi. with 10.980 fpm velocity for 
the pipe run between the boiler and 
the turbine. This provided a differen 
tial of 10 psi as a margin against 
changes in design of the piping as the 
layout developed in detail. The next 


ID available. Ql, in. gave 


drop and a highet 


smaller 
79 psi pressure 
velocity. This was too close to the 
limit allowed at this 
the design. 

The 984 in. ID gave a minimum 
thickness of 3 in. and a moment of 


With this as a 


basis and using the minimum feasible 


inertia of 2979 in.’. 


pipe run between the boiler and the 
turbine. a short-form stress analysis 


indicated that the resultant reaction 
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power piping design 


at the turbine connections should Le 
satisfactory. 

This two-pipe design showed sey 
eral desirable features: 

The thickness of the pripee wall was 
substantially reduced and brought 
into the range of other power plant 
installations. The pressure drop was 
below that allowed, and even prom 
ised a favorable margin. The pipe 
run could be kept within the mini 


mum feasible path established earlier 


But What About Cost? 


The major question now was one 
ol comparative cost It is fairly dif 
ficult. in the early stages of design 
to run a cost estimate with any de 
evree of accuracy. We had, however 
established the necessary data for a 
workable 


made a fair approach toward estab 


two-pipe system, and had 


lishing the requirements for a single 
pipe system. 

Qur estimate showed that the cost 
of the one-pipe system for three units 
would be $1,450,000. For the two 
pipe system we estimated $1,150,000 
These 
erected system, with hangers and in 


The cost difference resulted 


costs covered the completely 
sulation 
from the fact that the two-pipe sys 
tem could follow the shorter path 
differential climbed 


heavier wall singel 


and the price 
sharply for the 
pipe in manufacture, fabrication, and 
welding 

This clear-cut estimated difference 
definitely tipped the seales in favor 


of the Lwo-pipe system 


Are More Pipes Better Yet? 


The possibility now had to be cor 
sidered that perhaps three. four. o 
ly 


even more pipes might rove lo 


more economical An examination ot 
the layout of the station and the min 
imum feasible path revealed that 
physic al limitations precluded the use 
of anything beyond a_ three pipe 
system without major changes in the 
station design 

The same approach used on the 


one-pip and two-pipe designs wa 


eo 


followed in studying the thre pip 
layout. The results were a 7%, in. ID 
pipe with a 28% in, minimum wall 
and a moment of inertia of 1201 in.’ 

Phe estimated cost of the three pipe 
ystem was higher than the two pripee 
system and about as high as the one 


prupe system 


Compare Prices 


A comparison of prices indicated 
that the difference in’ price per toot 
of manufactured pipe between the 
two-pipe and three-pipe size was $40 


per ft Phe 


two-pipe and one-pipe size was $170 


difference betweetr hie 


per ft. Fabrication, welding, and 
erection showed similar closeness for 
the [WO-pipe and three pipe systems 
In addition. no advantage could by 
gained from the higher flexibility of 
the three-pipe system since no shorter 
feasible path could be followed than 
that used with the tWwo-pipe system 

A clear-cut decision could now be 
made in favor of the two-pipe system 

The only 
the sizing of the cross-over betwee 
Although the possi 
making the cros 


over smaller t was decided to uss 


remaining problem wa 
the Iwo pipes 
bility existed of 
the same size as the main runs for 
the sake of simplicity 

timate 


It was nol possibl lo ¢ 


curately the effect of the cross-over 
restraint on the flexibility of the t 
pipes without a complet formal stre 
inalysis. The run-off of the tre 


analysis on the electronis computer 


revealed that the resullant moment 
it the turbine connection was 2.180 
OOO in.-thb. a 


n.-lb illowed by the 


facturer. It therefore 


ompared to L5SOOL000 
turbine manu 
hee itn rhevae 
irvy to increase the Hexthilitv of the 
ystem 

Investigation of the flow require 
ments for the cross-over revealed that 
i flow of 000 Tbh per hr with 
psi pressure droy in the cross-over 
ould satisty thy requirement ol the 
boiler manufacturer on flow through 
the superhe iter header ind enable 
testing ol either me of the turbine 


lop valve vhile 


oper iting 








Specification Data for Memphis Plant’s Main Piping Systems 


MAIN STEAM PIPING 

Vaximum sustained conditions for design 

1053 fk 

Material Chrome-Moly ASTM A335-P22. for strai 

ASTM A369-FP22 for bends 

Schedule: Straight pieces 1644 in. OD ys Il) 
in. minimum thickness; bends 15 yg tf 


ip 4-1/16 in. minimum wall thickness 


al 
Ay BRANCH PIPING 
Bis b<7 Toute nO.8 es 


_— | 


BRANCH PIPING 
TO HTR NO 6 





> te 
Pt . att ee 

ZH Ps 
Cn” ta 


[S14 


ee 


= a“ 


WSCHARGE FROM 
BOILER FEED PUMPS 


BOILLER FEED PIPING 


Maximum sustained conditions for design 


1075 psig at 60 


2840 psig at 540 I 
Material: Carbon steel ASTM A106 Grade ¢ 
Schedule Main run: straight 16 in. OD 17/16 in 
minimum thickness * 12% in. nominal ID; bends 16% in 
OD 19/16 in. minimum § thickness 125) in. noemina 
ID. 
Branches: straight and bends 12%, in. OD lly 
mum wall thickness 10 in. nominal ID 


102 


BOILER NO 2 
REHEAT INLET HOR 


y 
« 


9 € 


LOW TEMPERATURE REHEAT PIPING 
Maximum sustained conditions for design: 670 psig 

F 

Material and schedule: Rolled and welded plate manufac 
tured to ASTM A155 

(lass | with material to conform to ASTM A212 Grade B 
Wall thickness: 0.718 in 

(NOTE: Seamless pipe was not available for size require 


ind delivery was of paramount importance.) 


HIGH TEMPERATURE REHEAT PIPING 

Maximum sustained conditions for design: 630° psi 
1053 F 

Material: Chrome-Moly ASTM A335-P22 

Schedule: Main run: Straight pieces 24 in. OD Schedule 
100; bends 24 in. OD Schedule 120 

Branches: Straight and bends 20 in. OD Schedule 120 
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The additional flexibility was then 
obtained by carefully sizing the di- 
ameter of the cross-over! for this flow 
without any dimensional changes in 
the layout of the cross-over or the 
main piping leads. This gave a cross- 
over size of 714 in. ID with 2-5/16 
in. minimum wall and moment of 
inertia of 841 in.*. A re-run on the 
electronic computer indicated that the 
allowable reactions at the turbine had 
been met, 

The basic design of the main steam 
piping was now complete and the 
problems of fabrication and erection 


could be considered. 


Favor Bending Pipe Elbows 


On piping with thickness above 


he standard pipe schedule, such as 


power piping design 


the main steam and boiler feed dis- 


charge, five diameter bends were 
used since bends proved to be more 
economical than forged elbows, Cast 
elbows were considered but not used 
due to limited experience at that 
time in the power field, and to a 
number of questions that had not 
been resolved by the Code committes 
involving wall thickness design re 
quirements and quality control on 
inspection, 

An allowance was made for thin 
ning of the pipe wall on bends and 
for heat treatment scaling in specify 
ing pipe wall thickness in accordance 
with the Code. The allowable stresses 
and minimum wall thicknesses called 
for in the Code are intended to de 


termine the final fabricated piping 


system. The practice ol the fabricator 
in this respect was to take the Code 
minimum thickness and divide it by 
0.93 to obtain the minimum wall 
thickness necessary for a five diame 
ter bend 

Since there was an appreciable 
amount of straight piping that did 
not require a fabrication allowances 
the thinner wall thickness was pect 
fied in order to achieve the cost 
saving 

Phe piping contractor was required 
to sel up an acceptable procedure lo 
check the thickness of pipe wall afte: 
the bending operation and to submit 
a record of the resulting thickness to 
the engineers This requirement on 
sured that the Code minimum wall 
thickness would be 


fabricated bend 


iwhieved for every 


Cost Evaluation, Fabrication, Cold Spring Affected Selection 


With the cost of turned-and-bored 
piping being $295 per ft as compared 
to $185 per ft for hollow forged pip- 
ing, a careful economic evaluation of 
the entire fabrication and erection 
procedure for the main steam piping 
revealed that it was advantageous to 
use the latter for straight runs, and 
turned-and-bored for the bends. 

The decision to select turned-and 
hored piping for the bends was also 
influenced by the shorter delivery 
from the manufacturer. This piping 
could be delivered to the shop earliet 
for fabricating the bends. In addition. 
longer pieces could be fabricated for 
shipment to make better use of the 
maximum shipping sizes allowed 
thus eliminating the need for a cir 
cumferential weld in the bend se 
tions. 

In the final analysis. a number of 
advantages and an overall economic 
saving resulted from the use of 
turned-and-bored piping for bends. 
and hollow forged pipe for straight 
runs. These included an improved 
fabrication schedule, due to earlier 
delivery of turned-and-bored pieces: 


better utilization of maximum ship 


ping sizes: less field weld joints and 
less joints in the final piping systems: 
and less ASTM tests required due to 
numerical reduction of pipe pieces 
The hollow forgings were bought 
in cut lengths. although a premium 
had to be paid for this specified 1 
Nonetheless this pro 


economical thar 


quirement 
cedure was more 
leneths. w he re al 


buying random 


charge for over-run of 10 percent was 
‘ 


possible with no control of lengths o 


pipe preces 


Shop Welds Cut Costs 


The use of cut lengths. plus the 
possible 


longer pipe sections mace 
by the turned-and-bored process for 
the bends. enabled a better fabrica 
tion layout for the shop with a cons 
quent saving in both fabrication and 
When 
bought the 


the piping until it is delivered. With 


welding. random pipe | 


fabricator cannot detail 


cut lengths. however. the piping car 
be detailed as soon as the piping 
arrangement layout is completed and 
the shop can begin fabrication on the 


cay the pripee lengths are delivered 
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It was Important to do as much 
shop welding and as little field weld 
ing as possibl in order to increase 
the reliability and to minimize the 
made under 


cost Shop welds iré 


care fully controlled conditions and 
the estimated cost per we ld was about 
$2000 as compare d to about $3000 


lor ear h field weld 


Decide to Cold Spring 


Phe decision concerning cold 
spring was to cut the pipe short and 
cold pull 100 percent of the expected 
thermal expansion Phe primary ob 
jective was to eliminate most of the 
end reactions from the connected 
equipment under the operating con 


With this 


effects of thermal ¢ xpansion would be 


ditions ipproach the 
transferred to the piping ind equip 
ment in the cold condition wher 
lowable highest 


Para. 620 (c¢) of the Code for 


Pressure piping states 


In order to modify the effect 
ansion and ontractior 


be cold sprus Cole 


nite weoount t 





power piping design 


actions provided an effective method 


of obtaining the designed cold spring 1s 


specified and used.” 


lo insure the proper cold spring 
ing. the piping contractor was r 
quired to submit for the approval of 
the engineers the complete procedure 


{ old 


pringing of all critical lines such as 


and method to be used for 


main steam, hot and cold reheat. 


boiler fee d bleed 
steam piping to high pressure heaters. 
This 


calculations 


discharge, and 
submission included copies of 
establishing the magni 
tude and location of the single forces 
and force couples necessary to assure 


that the correct rotations and defle 


tions were obtained at the final clos 
ing joint in bringing the ends into 
These 


maintained while the final joint was 


alignment. loadings were 
welded and post heat-treated. A dy- 
namometer was used to measure the 
forces applied in the cold springing 
of the main steam piping. 

The procedure specified in detail 
each step to be followed in the field. 
These included the sequence of erec- 
tion of the piping: erection of hang 
ers; placeme nt and removal ol travel 
stops in the hangers: the location of 


all pulling tackle to 


the building structure and attachment 


attachments for 


to piping: the use of safety rods to 


lsometrics Speed Pipe Hanging 


Isometric drawings were required 
from the hanger contractor for each 
piping system containing 214 in, 
piping and larger, and for all smaller 
sizes of spring supported lines. The 
information shown on these isomet 
rics included dimensioned location of 
all hangers with all pertinent data 
such as type, size of hangers, cross 
reference to details for each hanger. 
calculated each 


weight carried by 


hanger and equipment connection, 
calculated movement at each hanger. 
movement of equipment and any 
other information necessary to evalu 
ate the adequacy of the pipe hanging 
system. In addition, the hanger ven 
dor submitted to the engineers copies 
of all design calculations upon which 
the design and selection of hangers. 
anchors, guides, supplementary steel, 
ete.. were based, including all weight 
and movement calculations. 


These 


specrhe ation 


provisions in the piping 


assured an adequate 
hanging system because the caleula 
tions and the isometrics facilitated the 
checking of the hanging system de 
sign in the shortest engineering time 
The isometrics provided the neces 
details in 


sarv key to the mass ol 


volved inl the design ol the hangi Bo 


systems for piping. The isometries 
were also useful to the 


the field for checking hangers. 


hangers that 


inspec tor in 
Constant support 


allow movement without loading 
change were required for piping sub 
ject to vertical movement in excess 
of 14 in, (for example main steam, 
hot and cold reheat systems. bleed 
steam to the higher pressure heaters. 
boiler feed discharge system). Con 
stant support hangers were also re 
quired at locations where it was nec- 
essary to avoid any transfer of pip 
ing loads from support to support o1 
onto critical terminals or connecting 


equipment 


Determine Hanger Locations 


Since the piping would impose 


heavy concentrated loads on the 


building structure, preliminary cal- 


culations were made on the main 
steam. hot and cold reheat and boiler 
feed discharge piping systems to de 
termine the location of hangers. and 


These loads 


building 


weight to be carried. 


were considered in the 
Additional — steel 


structure desien 


protect piping in event of pulling 
tackle failure; the sequence of appli- 
cation of forces with their magni- 
and the sequence of release of 


after heat 


tudes: 


pulling forces treatment 
of final closure weld to avoid sudden 
unloading. 


The final 


selected at the point where the tor- 


weld in each Case Was 


sional and bending moments were at 
or close to the minimum moments in 
the system. This minimized the rota- 
tional misalignment. 


The building 


checked to make sure it was strong 


structural steel was 


enough to sustain the forces imposed 


by the pulling tackle. 


framing and heavier beams were 


especially provided in the area in 
front of the turbine where much of 
the heavy piping merged for con- 
nection to the turbine. The remaining 
piping loads were taken care of by 
including a live piping load alloy 
ance of 15 to 40 psi. depending on 
the floor location. 

One rigid hanger was used on the 
riser of each hot piping system to 
wt as a check point against possible 


going of the piping in time du 


to various causes such as _ piping 


creep and unbalance in loading of 


stress calculations 


location of thi 


hangers. From the 


for each case. the 
rigid hanger was carefully established 
at the neutral point of no-vertical 
movement so that the natural flexi 
bility and end reactions of the pipe 
line would not be impeded, 
There were many more design de 
tails that had to be evaluated such as 
selection of the ASTM supplementary 
tests to be applied to the piping. de 
sign of weld joints, welding proce 
dure, preheat and stress relief pro- 
cedures and extent and type of weld 
examination in the shop and in the 


field. ete. 
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NEW PAPER MILL, shown above in plan view, houses pulp preparation equipment at left, paper machine proper 


in narrow central section. Machine can turn out 230 tons of paper per day 


in drying must be exhausted for each ton of paper produced. Spot cooling is necessary for workers 


winter 


Almost two tons of water evaporated 


even in 


Quality Book Paper Manufacture 


Needs Quality Ventilation, Heating 


fan Py HB. 
Pa., 


operation a 


(,rove. 
new 
ing machine for 


fine hook 


the necessary 


papers 


and heating — the 


which it is installed 


Glatfelter 


has recently placed into 


and along 


systems 


new 


Co 


paper 


for 


Fine book paper must be produced in an atmos- 


phere where the humidity does not exceed rea- 


sonable limits, lest moisture — or lack of it — 


have an adverse effect on product quality. This 


installation shows how well integrated industrial 


humidity control, heating, and ventilation sys- 


tems can be designed to meet this requirement. 


Spring 


manufactur- 


the production of 


with it 


ventilating 


building 


in 


The machine has a maximum pro 


duction of 230 tons of per 21 


hi at a speed ol 2000 Ipm It 


paper 
is of 
the Fourdrinier type with a wire 
in. wide. a section, 60 


div ided 


calender 


pre ss paper 


into three sections. 


stacks. 


equipment 


drve rs 


two ree I. Ww inde I 


and finishing 
Phe 
west end, the pulp preparation equip 
The paper 
cupies the narrow 


the 


new building houses. at its 


ment machine proper o 


central section of 


building Finishing. storage 
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188 
Oo 


space, and shipping lac ilities are ina 


multi-story building adjoining — the 


machine room on the east 


Phe high 


tinues into the 


rool section which con 


finishing area, is 629 


ft long * 72 ft wide 65 ft high 


including an 
high 

the 
with full 


from ground to roof 


ibove vround basement 19 ft 


Including its high roof section 
125 ft 


finishing 


refining area ts wide 


The 


huilding is 


basement storage. and 


irregular it 


high. The 


and is three stories 


shape 





new buildings have a total volume of 
about 4 million cu ft. 

They are of steel frame construc- 
tion with reinforced concrete floors. 
The walls are an insulated aluminum 
sandwich, fabricated in place, with 
corrugated aluminum sheets inside 
and out. The insulation is 1 in., 6 lb 


density glass fiber. 


Combat Moisture Condensation 


Care was taken to prevent mois- 
ture condensation within the sand 
wich. Two 48 in. high tinted plastic 
bands. installed in double thickness, 
run the full perimeter of the build 
ing. One band is 4 ft above the floor, 
the other is near the eaves. The roof 


deck is 


channel slabs with 2 in. of vegetable 


made of precast concrete 


cork insulation under its weather- 
proofing 
The paper machine hood is di 
vided into three sections, with one 
hood over each dryer section, to pel 
mit removal of the breaker stack and 
size press rolls. The hood is fabri 
cated of corrugated aluminum sheets 
with a continuous exhaust plenum al 


the ridge 


Choose Aluminum Components 


Exhaust stacks, ventilation equip 
intake 


screens, and all ductwork are fabri- 


ment casings. louvers and 
cated of aluminum sheets with alu 


minum angles for bracing and 
hangers. Air outlets are of alumi- 
num, also, Aluminum was. selected 
because of its long life and also for 
esthetic reasons. 
Except for a few units that are 
necessarily located in the basement. 
the ventilation equipment is located 
on mezzanines or platforms — pro- 
vided for that purpose, With the ex- 
ception of two in the storage area, 


all units are field assembled. 


Itemize Ventilation Equipment 


The air supply units consist of 
screened air intake louvers, insulated 
intake ducts, automatic air filters, 
steam heating coils with face and 
bypass dampers, and casings. Most 


of the fans are centrifugal. but a few 


vaneaxial fans were installed because 
of space limitations. Hood exhaust 
fans are of the tubeaxial type. 
Among the ventilation equipment 
are six hood exhaust fans, five heat- 
ing and ventilating units in the ma- 
chine room, six heating and ventilat- 
ing units in finishing and storage, 
two air makeup units for the ma- 
chine room, four electric control 
ventilation systems, one wet 


locker and 


systems. The 


room 
end exhaust fan, and 
toilet 


room exhaust 


power required for this equipment 


is 468.75 installed motor hp. 


Remove Large Volume of Vapor 


In the manufacture of paper it is 


necessary to dispose of the large 


volume of water vapor that is re 
leased from the paper during the 
drying process. The low consistency 
pulp is formed into a sheet on the 
Fourdrinier and goes through press 
rolls where it reaches a consistency 
of approximately 67 percent water 
before it goes into the dryer sections 
where its moisture content is reduced 
to about 5 percent. This means that 
almost two tons of water must be 
evaporated for each ton of paper pro- 
duced, 

The drying section consists of a 
series of steam heated cast iron cyl- 
inders revolving at a constant se- 
lected speed. The sheet is held in 
intimate contact with the surface of 
the cylinders by means of “felts” 


(continuous wide cotton canvas 
belts) which, in turn, pass over sepa- 
rate drying cylinders. The dryer sec- 
tion is hooded and exhaust fans re- 


move the vapors, 


Establish Exhaust Rates 


xhaust rates from canopy type 
paper machine hoods are empirical. 
Good practice will vary from a 12 
erains of moisture per clm of ait 
pickup in the deep South to 18 
grains pickup in Canada, the varia- 
tion depending on the ambient sum- 
mer dewpoint and the practical rela- 
tive humidity of the air leaving the 
hood. On an average, the air leaving 
the canopy hood will have a tempera 


lure of 130 to 140 F. with a relative 
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humidity of 35 to 45 percent. 

The new paper machine requires 
a hood exhaust rate of 340,000 cfm. 
Other exhausts, including a 60,000 
cfm wet end exhaust, bring the total 
volume exhausted from the building 
to 413,000 cfm. 

This exhaust is compensated for 


by outdoor air delivered by the heat- 


ing and ventilation systems, together 


with air supplied to transformer 
rooms and motor control centers and 
the extra makeup units. The build- 


ing is kept under a positive pressure. 


Mix Indoor, Outdoor Air 


In the finishing, storage, and 
shipping areas, the heating and ven 
tilating units are equipped with in- 
door-outdoor air mixing boxes with 
controls to maintain a constant ai 
heating 


temperature going to the 


coils and full outdoor air delivery 
when outdoor temperatures are above 
55 F. The winter mixture contributes 
to the building air makeup. 
Humidity control during the heat 
ing season, in the form of water 
atomizers, is provided to keep fin 
ished paper from over-drying and to 
caused by 


reduce static electricity 


moving paper and machinery. 


Spot Cooling Is a Must 


In a paper machine room proper, 
the need for comfort heating is small 
except in extremely cold climates 
and during shutdown periods. The 
radiant heat from the drying cyl- 
Four- 


inders. hot showers on_ the 


drinier, energy expended in driving 
the machine, ete., usually cause the 
room to overheat. even in the coldest 
weather. Spot cooling at the work 
stations is therefore necessary 

In the stock preparation and ma 
chine room areas, the heating and 
ventilating units distribute outdoor 
air over the underside of the roof 
and act as vapor absorption units 
lo prevent condensation. These units 
have indoor-outdoor compensated 
temperature controls so as to raise 
the delivered air temperature as the 
outdoor temperature falls below a 
sel point. An extension to the roof 


air distribution system delivers air 
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SUSPENDED HOOD, fabricated from aluminum corrugated 


MOISTURE 


sheets, is divided into three sections, with one over each dryer cfm via six fans 


section. Continuous exhaust plenum is at ridge above hoods 


to the operating floor for summer spot 
cooling. The diversion from the rool 
to the floor is by manual control of 


automatic dampers. 


Keep Underside of Roof Warm 


While the hood exhaust evacuates 
most of the water vapor, differences 
in vapor pressure throughout — the 
room will cause the vapor to migrate. 
Also, there is a considerable amount 
of vapor given off into the room at 
the Fourdrinier, press section, and 
other places. 

I’xperience has shown that the un- 
derside of the roof is the most vul 
nerable place for moisture to con 
dense, with consequent and most 
undesirable drip. The vapor ab- 
sorption properties of the air deliy 
ered by the roof system prevent this 
from happening. Moisture content of 
the air in various parts of the room 
is unpredictable, but experience has 
shown ‘that 2 to 3 cfm of heated air 


per sq ft of insulated roof surface. 


keeping the underside of the roof 


at a temperature of 85 to 95 F, is 

adequate. 
The extra makeup units temper 

the air in winter and are arranged 

to deliver the air for spot cooling in 

hot weather. 

trans 


The alr supplied to the 


former rooms and motor control 
centers is used to absorb heat given 
off by the electrical equipment and 
lo pressurize the rooms, This air is 


tempered in cold weather. Air vol- 
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pressure 


umes are selected for a 10 F deg rise 


in absorbing the heat. 


Prevent Coil Freeze-ups 


or might 
likely to 


freeze unless there is a full flow of 


Heating coils that handle. 
handle, all outside air are 
weather. To 


steam in sub-freezing 


prevent freeze-ups, the automatic 
steam valves are of the two-position 
type so that at any time a thermo 
stat calls for heat there is full steam 
pressure on the coils. The tempera- 
ture of the delivered air is controlled 
by the modulation of coil face and 
bypass dampers 
Since this mill manufactures fine 
papers, all air is dust filtered through 


filters. Also, air 


the electrical rooms 


automat going to 


passes through 
activated carbon filters. The mill uses 
chlorine and chlorine dioxide in its 
pulp bleaching process and vagrant 
these are apt 


corrosive gases trom 


to reach these rooms ufléss filtered 


Other Air Systems Necessary 


In addition to the exhaust and 


ventilation systems described, there 


are other air systems Weeessary in 
the manufacture of paper. These are: 

1) A vapor absorption system that 
impinges high weloeity™he ated air on 
the bottom. felts in.the basement so 
as to break the 


and vaporize it so it can be picked up 


surface film of water 


by the hood exhaust. 


2) A system of high velocity jets@ 
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LADEN AIR is exhausted from hood at 340,000 


exhaust stacks. Outside air delivered by 


heating and ventilating system keeps building’, under positives 


of heated air blowing into and in 
ducing air motion in the felt pockets 
(formed by the drying cylinders and 
felt guide rolls) to cause the mois 
ture laden air in the pockets to move 
out to where it can be picked up by 
the hood exhaust 


>) A system blowing high velocity 


air through individually manually 


controlled nozzles onto the rolls of 
the calender stack in order that the 
machine tenders can control the ex 
pansion and contraction of the rolls 


lightly 


constant tem 


This air is sometimes relrig 


erated to maintain a 
perature 

1) A pneumatic conveying system 
of the venturi type to di pose of the 


trim strips as the roll of finished 


paper ts trimme d to width 
5) An ait 


he ating 


ind oil 


the rear boxe 


pressurizing 
system for 
on the machine 

6) A 


th variable 


motor ooling ystem tor 


direct current 


speed 
motors. The cooling air volumes and 
required terminal pressures are 
usually specified by the ntéfor mare 
facturer, but the average will be 10 


cim per motor nameplate hors 


power al iround lly, m. water gage 

A few areas are heated with steam 
unit heaters, All open shipping door 
are flooded with heat from unit heat 
ers that are inoperative when the 
doors ure clased 

J. O. Ross Engineering Dis Mid 
land-Ross Corp. was the mechanical 


(heating piping, and air condition 


; 


ing) contractor ; 
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ENGINEERING CAMPUS, where aircraft design, research, and development are carried on, is heated by low 


pressure steam, air conditioned by central built-up systems. Spray ponds, besides embellishing area, perform 


more important function of supplying condenser water for air conditioning 


Preventive Maintenance Program 
Guarantees Continuous Steam 


LOCATED adjacent to St 
Louis’ municipal airport, Mce- 
Donnell Aircraft Corp. sprawls 
over wide area. Numbers are 
company’s building  designa- 
tions. Buildings 1, 3, 21, 27, 42, 
i5, plus smaller unnumbered 
immediate structures, are sup 


plied from central power plant 


Critical nature of McDonnell Aircraft's jet fighter plane design and manu- 
facture for the Navy and Air Force demands that there be no breakdown 
in mechanical facilities that would cause a production lag. Via its preven- 
tive maintenance program, 19 boilers supply constant steam for heating 
and process applications to buildings totaling more than 4 million sq ft of 
enclosed floor space. Air conditioning plays a major role, too—both for 
comfort and process applications, including keeping delicate electronic 
computers operating at top efficiency. 











SPEED is today’s yardstick of aircraft 
performance. It is the measure of the 
striking force that this nation must 
call on if it is ever drawn into a 
global war. The Air Force’s F-10] 
“Voodoo” has streaked across the 
skies at speeds greater than 1200 
mph. Still in the flight testing stage, 
the Navy’s F4H is expected to reach 
velocities in excess of twice the speed 
of sound. 

The design and production of these 
supersonic jet craft is a large scale 
operation requiring extensive 
facilities to accommodate activities 
ranging from the drawing board to 
the flight line. Such is the operation 
McDonnell Aircraft 
Corp., St. Louis, developer and manu- 


facturer of both the F-101 and F4H. 


This huge installation of 4.1 mil- 


carried on by 


lion sq ft of enclosed floor area en- 
compasses a main plant area with 
six larger and several smaller build- 
ings totaling almost 2.5 million sq ft 
of floor space, design and research 
facilities comprising three structures 
enclosing 318,000 sq ft, and two 
more buildings totaling approximate 
ly 460,000 sq ft. 

Nineteen separate boilers located 
in buildings throughout the area are 
involved in providing heating and 
process steam and air conditioning. 
These boilers have a combined gen- 
erating capacity of 400,000 Ib of 
steam per hr. 

All buildings in the main plant 
area are heated from a central power 
facility 


boilers. three of which are capable of 


plant. This comprises — five 
generating 65,000 lb of steam per hr. 
one of which can generate 60.000 Ib. 


and one which is rated 25.000 |b. 


Maintenance Is Full Time Job 


Maintaining this tremendous 
amount of mechanical equipment. is 
McDonnell Aircraft 


employs a team of about 100 opera- 


no easy task. 


ting and maintenance — personnel 
which devotes its full time for this 
purpose. 

Each area requiring continuous at- 
tendance by operating personnel 
the main area power plant and _ the 
central heating and air conditioning 


installations serving each of the other 
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buildings uses a chart system 
which lists each piece of equipment 
and the maintenance operation which 
is to be performed and the frequency 
of performance. 


All other equipment that whose 


operation is not supervised 100 per 


cent of the time is indexed on a 


“cardex” system. When new equip- 
ment is installed, all operating and 
maintenance procedures are reviewed 
and put on cards. These cards come 
up at predetermined intervals and 
are sent to responsible departments 
for their prescribed actions. 

The preventive maintenance sys 
tem is set up so that major overhauls 
on air conditioning equipment are 
performed during the winter months 
Similarly, major heating equipment 
overhauls are done during the sum 
mer. This assures that vital equip 
ment is in peak operating conditior 
during critical operating periods. 

Preventive maintenance “traveler 
cards are sent to responsible super 
vision on a predetermined frequency 
indicating what maintenance work 
to be performed Periodically. Inspec 
lions are made to insure that work 
as outlined on the cards, is completed 
as scheduled 

Histories are ke pt for are h prec e ol 
rey le wed perl 


equipment. These are 


odically for unusually high cos 


HEATING system, involving interchange 
burning of three fuels, uses separate gas 
and oil burners. Pulverized coal is blown 
into boilers when these fuels are not 
used. Changeover is made without load 


sacrifice 
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items, repetitive repairs, or other fac 
tors which might indicate that engi 
neering action is needed to reduce 
costs or improve performance, 01 
may dictate changes in the frequency 
or scope of preventive maintenance 
on individual preces ol equipment 

A maintenance repair procedure 
supplements the preventive mainte 
nance system whereby trouble calls 
are given immediate attention. Also, 
routine daily operating checks are 
made by personnel who are “operat 
ing maintenance men” as well as 
repairmen lo reduce frequency ol 
calls or prevent breakdown 

Lubrication of vital equipment ts 
performed on a scheduled basis by 
special groups of oilers, Color coded 
lubrication points insure the use of 
the correct lubricants 


W here 


ized maintenance crews ar 


conditions dictate, special 
utilized 
These crews are supplemented, when 
necessary, from the central maint 
nance pool to handle large jobs 

That this maintenance procedure 
has paid off is borne out by the fact 
that in 17 years the plant has never 


heen without steam 


Deliver Steam at 175 Psi 


Aircraft’ production cannot be in 
terrupted since it is critical to na 
tional defense. Therefore there can be 
no fuel shortage which would cause 
work stoppage. Provision has been 
made for the interchangeable burn 
ing of three fuels vas. oil, or coal 

according to the demand 

(,a ivailable on an interruptabl 
basis. is the primary fuel and is used 
whenever possible because it is low 
est in cost. The local gas utility com 
pany give 12 hr notice when gas i 


to be cut off 


At that time. one of the 
alternate fuels is selected 
As an example of the versatility of 


this three-way heating system, dur 
ing an extreme cold wave in bFebru 
iry of this year. the plant consumed 
val ol oil 


Durin 4 


5402 tons of coal 162.393 
and 10.371.000 cu ft of gas 
one 24 hr period during thi lege 
about 170 tons of coal was used to 
venerale }.447.000 Ib of steam 

Steam is generated at 175 psi Via 


underground mains. thi sleam | 





conveyed to reducing stations in each 


building where its pressure is re 
duced to 30 psi for heating and pro 
cessing, High pressure steam ahead 
of building 42 is carried directly 


through the building to building 45. 


Kemote Buildings Independent 


Buildings remote from the main 


plant area have their own individual 


steam plants. For the most part, these 
structures were erected later and at 
different times, and to have extended 
steam lines from the central powe) 
plant would have been unwieldy. 
The recently completed Engineer 
ing Campus, where aireraft design, 


research, and development are 


32, 


comprises buildings 
418.000 sq 


carried on, 
3, and 34 a total of 
ft. All three are heated by low pres 
sure steam; buildings 32 and 34 by 
12 psi steam, and building 33 by 30 
psi steam. 

Low pressure steam was selected 
for heating the Engineering Campus 
primarily because these buildings are 
strictly office areas requiring no high 
pressure steam for process work. 

Building 101, engaged in the as 
sembly and testing of missiles and 
rockets, is heated by high tempera 
ture hot water. This is supplied by 
two 500 hp gas and/or oil fired 
generate HTHW at 


boilers whi h 


100 F, 


In addition to space heating, the 


system supplies through a process 
loop water for degreasing, plating. 
steam generation, dishwater booster 
heating, andwdomestic hot water heat 
ing, and for reheat coils in the office 
and cafeteria air conditioning units. 

Air conditioning takes many forms 
at this installation both for com 
fort and for processing. 

The three buildings comprising the 
Engineering Campus are air condi 
tioned throughout by central built-up 
systems. Each floor of each building 
is divided into three separate length. 
wise zones for year “round heating 
and cooling. Twelve thermostats are 
spaced at intervals in each zone and 
are regulated by operating personnel. 
Ducts are extended throughout false 
ceilings to perimeter outlets. 


Condenser water for the Engineer 
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ELECTRONIC COMPUTER operation demands very close temperature-humidity to! 


erances. Conditioned air is admitted laterally through ductwork within suspended ceil 


ing; excess heat emitted is exhausted through ceiling grilles via plenum space above 
£ £ i I I 


suspended ceiling 


of operating personnel 


ing Campus is supplied by two spray 
ponds. In addition to beautifying the 
site of these imposing structures, the 
ponds have large water-air surface 
areas. Through the use of water regu 
lating valves, the sprays are con- 
trolled to provide just the right water 
evaporation rate. 

A similar spray pond serves build 
ing 102 located some distance away. 

Air conditioning also has process 
applications which are critical to 
plant operation and aircraft design. 
Among these are humidity control in 
technical laboratories and calibration 
rooms, radar calibration, preflight 
checkout and calibration. spol weld- 
rs, and hard coat operations. 
several 


The company maintains 


electronic computer installations 
which must be kept within very close 
temperature and humidity limits. 
These complex mechanisms may op- 
erate incorrectly or break down if 
overheated, or the paper on which 
data is recorded may “stretch” ox 
“shrink” if not kept at a prescribed 
relative humidity, thereby giving in- 
accurate results. 

One such facility is located in the 
basement of building 1 and is sit 
uated amid a plant production area 
which is not air conditioned. To 


maintain 72 F (+ 1 F deg) and 50 
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Temperature and humidity recorder is under constant watchful eye 


percent RH, conditioned air, from 
three 60 ton chillers located in a 
nearby equipment room, 1s admitted 
laterally through ductwork within the 
suspended ceiling. 

Kxcess heat emitted by the com 
puter equipment is returned through 
ceiling grilles via the plenum space 


above the suspended ceiling 


Simulate High Attitude Flying 


A test chamber for simulating 
temperature conditions at very high 
altitudes is another process air condi 
tioning application. Temperatures as 
low as —90 F are attained for testing 


various aircralt equipment unde 
high altitude flying conditions equal 
to 100.000. ft. 

A multiple compression system is 
utilized to obtain maximum cooling 
with minimum equipment since the 
reduced volume of rarefied all due to 
high altitude simulation imposes high 
demands on the air conditioning sys 
tem. The system comprises two banks 
of three compressors eat h low, 
intermediate, and high stage. 

The editors acknowledge the coop 


McDonnell Aircraft 


Corp. plant engineering department 


eration of the 


in supplying the information con- 


tained in this article $ 
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SAM LEWIS SAYS... 


“False Economies Such as This 


Are Expensive in the Long Run 


Once | designed the heating and 
cooling of a one-story. basementless 
office structure about 600 ft square. 
| specified two sets of water circulat 
ing pipes, one with pumps for heated 
water and the other with pumps for 
chilled wate 

The pipes were placed between and 
through the skeleton type trusses, so 
as to avoid any trip-over pipes at floor 
level across the many doors through 
the perimetet walls. | provided direct 
warm water radiators at floor level 


below windows. These are supplied 
from the overhead main pipes 


There 


trusses were not very 


were lots of posts, so. the 
deep Conse 


quently. | arranged for many ait 
supply systems, each in a rather low 
penthouse on the roof, Each penthouse 
contained an air supply fan with 
heat transfer convectors. dust filters. 
and an exhaust fan. The exhaust fan 
was arranged to discharge spent air 
vertically, so as to be independent 
of wind direction. Air for recireula 
tion could be delivered to the adja 
cent supply system. 

One group of private offices re 
ceived air from a multi-zone plant 
This plant was capable of delivering. 


under individual thermostatic control. 


SAMUEL RR. LEWIS. consulting mechan 
ical engineer and a me mber of He ating 
Piping & fir hoard ot 


consulting and contributing editors, com 


Conditioning’ s 


ments informally each month on practical 


proble ms in the field 


..». cost of correction will indeed be extravagant” 


the required volume of air to each 
room. Volume was constant: only the 
temperature varied. A single duct 
ran from the multi-zone unit to each 
room, conveying either heated or 
chilled air as required 

Contractors bids for the installa 
tion were received. The owner. after 
considering them, fell for the criti 
cism made by one of the bidders that 
it would be extravagant to duplicate 
the flow and = return main piping 
(one for cold water and one for hot 
water). 

Despite my protest, the plant was 
built with but one set of pipes lol 
water distribution. The idea was that 
in the spring the warm water could 
be shut off and chilled water could 
be pumped through the same pipin 
to the winter heating convectors 

Che installation was made and was 
pleasing to all concerned during the 


offices 


warm 


first winter. The executives’ 
each received a mixture of 
and cool air as needed: the cool ai 
again being a mixture of outdoor ait 
and 70 F recireulated air 
Then came the following summer 
The general offices received relatively 
its surplus heat being re 


chilled 


convectors, If this an 


cool ur. 


wale! 


moved by pumped 


through the 


hecame too coo! the cool ill leaving 


each ail supply unit was “diluted” 


with some warmer outdoor air. as 


directed by a duct thermostat in ea h 
ai supply ystem 


ait exseculives offices vith thet 
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individual mixing dampers irom the 


multi-zone system however were 


prone to he too cool for some of the 
lightly clothed people Since the heat 
distribution system had been limited 
to one set of flow and return pipes 
these pipes could remove heat but 
could not supply it 


could 


dampet 


Some of the private olfices 


receive air trom one mixing 


at about 50 F. while air from the 


other mixing damper in the respec 
tive duct was no warmer than the 
about 


recirculating air te mperature 


70 I In mild weather these rooms 
became too cold. The girls may no 
have had cold feet but they did 
wquire uncomfortably cold hands! 
I cannot help but decry the mis 
taken hope of economy that deleted 
the facilities for furnishing heat as 
vell as for removing il all year 
round, False economies such as thi 
expensive in the lon run Phe 
correction, involving me 
vatler paper ill indeed bye 
employed — electri reheater 
0 mall cost for boosting 
temperature of the air on the mild 
<ummer days 
| believe im ail onditionin | hve 
lieve that air conditioning means the 
ibility to control the temperature and 
the relative humidity all the tim 
both winter and summer. The very 
nicest air is overcooled to drop it 
heated up 


lew ind’ then 


comlortable temperature 





HTHW System Tailor-Made to Meet 
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CENTRAL HTHW PLANT in store basement (cross-hatched area) heats 
individual buildings in huge Garden State Plaza shopping center. Plant also 


houses 4500 ton cooling capacity 


BY RICHARD J. BUSH 
Director, Mechanical Div. 
Abbott, Merkt & Co., Inc 
Industrial Design Engineer: 
stores and Shopping Center: 


karLY in the design of the Garden State Plaza, a new 
regional shopping center in Paramus, \N. J., the project's 
esthetics and economics both pointed to the desirability 
of a central plant as a means to heat and cool the entire 
development. Since this center is spread out over a 130 
acre site, to consist ultimately of 16 major buildings and 
parking space for more than 8000 automobiles, many pos- 
sible central heating system arrangements were possible. 

Since well water isn’t plentiful in the area, the heat 
pump was ruled out in favor of a boiler plant. In compar- 


ing the relative merits of a steam distribution system and 


112 


a hot water system, the desirability of hot water heating 
made itself manifest for this particular job. Further inves- 
tigation and studies narrowed this choice down to a high 
temperature hot water system as the logical solution—for 
the following reasons: 

1) It offered the most economical initial cost of instal- 
lation, as well as low operating costs 

2) It utilizes the smallest diameter piping for equal 
capacity 
3) It is least affected by long horizontal runs to remote 
points of consumption, whether at an elevation above or 
below the central plant location 

1) It can provide medium pressure steam (10 to 60 
psi) for various process loads throughout the center. 

Having decided to employ HTHW as the heating medi- 
um, the details of the schematic system arrangement were 
still to be resolved. as well as determining the type of boil 


ers. 


Heating, Piping & Air Conditioning, November 1958 





Shopping Center’s Design Limitations 


Four boilers, strategically located in a central 


plant, supply steam which is converted to high 


temperature hot water. Unique arrangement was 


necessary because 


® headroom limitations made impossible the 


installation of an expansion drum above the 


boilers 


® wide range of heating requirements dic- 


tated extreme operating flexibility 


® economics demanded shaving costs wher- 


ever practical. 


Several methods for pressurizing an HTHW system are 
possible : 

1) Employing an elevated tank 

2) Using air or nitrogen 

3) Providing an artificial head by means of a hydraulic 
pump 

1) By steam. 

After due consideration, it appeared that pressurization 
by steam was the simplest arrangement. It has been more 
or less standardized in many HTHW installations in this 


country, 


Consider Various Types of Boilers 


Both fire tube and water tube boilers have been suc 
cessfully used for HTHW heating systems in a variety of 
different schemes. The following arrangements were 
considered: 

Fire tube boilers. espec ially of the scotch marine (or 
internal furnace) type which are commonly used as 
package steam generators, can be employed for moderat« 
sized systems, either submerged (completely filled with 
water) or with a steam space to act as an expansion tank 
as well as a hot water generator. The advantages of these 
hoilers—compactness, economy, efficiency, and ampli 
room on the water side for natural circulation—lend them 
to this type of installation. 

In the case of pump failure, these boilers would be in 
no serious predicament. They will cut out on either high 


temperature or high pressure, since the natural convection 
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currents within the boiler would sense the stoppage of 
system circulation. In the case of coal fired boilers this 
is very desirable. A failure in electrical power could stop 
system circulation but would not extinguish the hot bed 
of coals. If the coal bed were not quenched immediately, 
serious damage could result to a boiler not having natural 
circulation. 

One serious problem with these arrangements, however, 
is the danger of water that is too cold getting back to the 
boiler causing thermal shock which may fracture the tube 
sheets. This should be prevented by proper installation 
ol adequate mixing connections 

Another point to consider also is the proper diffusion of 
the return water into this type of boiler to assure 
uniform temperatures across the length of the unit. Several 
manufacturers have incorporated perforated diffuser tubes 
in the bottoms of their boilers to accomplish this equal 
ization 

Water tube boilers of the controlled forced circulation 
Ly pe have been very common in this country espe ially 
on Air Force and other U.S. Government installations of 
moderate to large capacities They are characterized by 
having no drums of their own. One type. designed specil 
ically for HTHW applications, can have its convection sur 
face mounted on top ol the radiant surface. Or the con 
vection surface—or so-called economizer section—may be 
located behind the radiant surface to minimize headroom 
requirements in the boiler room. This latter arrangement 
results in reduced construction costs in some cases. An 


other type. the corner tube” hoiler. has its convection 








HTHW is conveyed to tenants via piping passing through load- 
ing areas. Requirements were that distribution piping system 


be as short as possible, that smallest piping be used 


ba) 


STEAM is condensed by return HTHW in cascade heaters. 
Circulating pumps deliver water from heaters’ reservoirs to 
heating system or back to boilers. System shown here during 


installation 


surface usually mounted behind the radiant surface and 
therefore. also has a low silhouette. 

The controlled forced circulation boilers may be 
ranged in numerous ways employing either one set olf 
circulating pumps and a steam expansion drum. a surge 
drum using air or an inert gas for pressurization, 01 
utilize a double set of circulating pumps, ete. 

In an attempt to produce water tube HTHW boilers as 
packaged generators, one manufacturer has redesigned 
the conventional water tube steam generator with the usual 
steam and mud drums into a hot water generator, This 


unique generator, which has its own built-in expansion 


tank (the top steam drum), cannot only generate HTHW 


but also supply steam up to 10 or 20 percent of the total 
heat output, if required, for certain process uses or steam 
atomizing oil burners 


The final selection of the Garden State Plaza boiler 


plant arrangement was determined by the following con 
ditions: 

1) It had been decided that the central plant be located 
in the basement area of a one-story building in the center 
of the total future project in order to: (a) have the distri- 
bution piping system as short as possible and employ the 
smallest piping; (b) occupy space of the least value for 
merchandising or renting purposes; (c) have the least 
interference with parking or stock deliveries to the various 
tenants: (d) to be tucked out of the way so that these 
facilities would not be conspicuous nor unsightly. This 
location for the central plant presented suc h preblems as 
isolating equipment noise so as lo not annoy adjacent 
overhead tenants, and difficulties of removing products of 
combustion without getting them into the nearby courts 
and outdoor air intakes of tenant air conditioning equip 
ment, etc. Another handicap imposed by this location, 
together with a relatively high natural water table in this 
area and hence the inability to excavate too deeply, was a 
very limited headroom for the size and capacity of plant 
contemplated. All these problems were overruled. however. 
hy the above considerations favoring the central location 

2) The production or output of the plant would vary 
considerably from about 100 to 200 hp during the sum- 
mer months up to 800 to 1700 hp during the coldest 
winter weather, with a possible maximum of 3500 hp for 
all future conditions. 

3) The cost of such a plant had to be at a minimum so 
as to cost the project owner no more than individual heat- 
ing plants in each tenant area. This limitation required the 
elimination of many items such as smoke indicators in 
the stack, CO, recorders, centralized panel board in one 
location for all essential controllers, and instruments of 
major items of equipment that are not absolutely neces- 
sary for plant operation but which are highly desirable 
hy most operating engineers to get the utmost operating 
elliciency from their equipment. 

Due to consideration (2). above. it was decided to 
employ four boilers for immediate needs; one small boile: 
to handle the summer load. two larger ones each sized for 
50 percent of the maximum winter load, and one large 
standby boiler to replace either of the two large boilers 
when they are not operating. 

Space was left for the addition of two future boilers. It 
was felt that this arrangement would allow the maximum 
flexibility between the light summer load and the heavy 
winter requirements. with the ultimate of boiler-burner 


efficiency for both the present and future loads 


Headroom Limitation Was Major Concern 


Item (1). above. gave us considerable concern, since it 
is desirable in this type of system to have the steam ex 
pansion drum as high above the boilers as possible. Dus 
to headroom limitations it was impossible to install a 
drum above the boilers. Therefore serious consideration 
was given to a scheme whereby steam expansion drums are 
part of the boilers. However. further study showed that 


these arrangements presented problems in the propel 
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distribution of return water to the various boilers in one 
system. and the maintenance of their proper water levels 

especially between boilers of different sizes. So, a more 
suitable solution was sought. 

On investigating the relative costs of the various types 
of boilers that are available today, it was quite evident 
that, if we were to properly satisfy the previously dis 
cussed limitations (3), we should try to employ package 
type water tube units for our larger boilers. This meant 
the generation of steam in such boilers rather than 
HTHW, since their basic design depends on the natural 
circulation of boiler water. They cannot be conveniently 


used for forced circulation without a serious redesign. 


Caseade Heaters, Pumps Comprise Heart of System 


The heating plant installed in Garden State Plaza gen- 
erates steam in one 200 hp scotch marine type fire tube 
beiler during evenings. weekends, and summer; and in 
one or two package water tube boilers (each rated about 
800 hp) as required during the winter. 

Steam is conveyed to one of two open tray case ade 
direct contact heaters mounted on the floor adjacent to 
the boilers (headroom did not permit an elevated lo- 
cation). In these heaters the steam is condensed by the 
return HTHW being sprayed from the top of the heater 
and “cascading” down to the reservoir portion. Thus the 
steam is condensed into HTHW and its latent heat of va- 
porization is used to elevate the temperature of the returns 
from the heating system. 

The water is sucked from the bottom of the reservoir 
of the cascade heater, through a mixing nozzle, into the 
HTHW system circulating pumps. The discharge from 
these pumps is divided into two paths, one to the heating 
system and the other feeding water back to the steam 
boilers to replace the water evaporated into steam. This. 
in effect, represents two paths of circulation, with both 
passing through the common cascade heater and circulat 
ing pump. This equipment may be considered the heart 
of the system. 

The amount of water bled out of the HTHW circulating 
loop at the discharge of the circulating pumps depends on 
the amount of steam condensed in the heater (which in 
turn depends on the load imposed or on the return water 
temperature) as sensed and regulated by the feedwater 
regulator on each boiler in use. With this arrangement 
then, the water level in each boiler is automatically con 
trolled by its feedwater regulator—independent of the 
level in adjacent boilers. Also, the water flow through 
each boiler is automatically controlled by these same feed 
water regulators. according to the amount of the total 
load that each boiler is supplying. 

Total water content of the system is sensed and regu- 
lated by float controls on the cascade heaters. Excessive 
water content due to intial heating and expansion is bled 
from the cascade heater through a water cooled blow-off 
tank. Additional water makeup as required for system 
losses (leaking valve stems, ete... which should be very 
small for this type of system) is fed into the boilers 


RQ 
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through a temperature controlled mixing or blending 


device to minimize thermal shock on the boiler 


Dual Fuel Firing Permits Cold Startup 


The fuel for this plant is No. 6 fuel oil and is stored in 
three 30,000 gal tanks under the parking field. Space foi 
a future fourth tank is set aside. The 200 hp boiler | 
arranged for dual firing of both No. 6 oil and gas, Thus 
if for some reason the plant has to experience a cold 
startup, the small boiler can operate on gas to bring the 


system up to pressure and bring the heavy fuel oil up to 


operating temperature, At that point, the large boilers can 


be started on heavy oil without the use of auxiliary electri: 
oil heaters and burner tips, although they are availabl 
in case of a gas shortage. 

The small boiler may also be operated on gas for ex 
tremely light loads during weekends and in the Stuimimet 
time. 

Other components of this system are more or less stand 
ard for boiler plants of this size. The sole exception might 
he the soot blowers for cleaning the boilers. These are of 
the “air-puff” type, utilizing compressed air rather than 
steam in order to minimize the use of steam for such 
purposes, thereby saving on raw water make up 

Distribution mains from the central plant are generally 
run in the center's truck tunnel over the loading platforms 


and in the service corridor ceilings 


Installation May Be Model for Other HTHW Jobs 


We feel that, although this system was tailor-made for 
the peculiar requirements imposed by this shopping 
center, it has achieved all of the advantages available in 
this type of system and, at the same time, overcome cet 
tain shortcomings. It therefore has points worth incor 
porating in other projects, where HTHW is the logical 
heating medium to be employed 


Central Plant Houses 4500 Ton Cooling Capacity 


This center has also incorporated other mechanical fea 
tures. A central chilled water plant in the boiler room 
houses two centrifugal relrigeration mae hines rated at 
2950 tons of cooling capacily each for comfort cooling 
As with other equipment, space ts set iside for two addi 
tional units 

Each tenant of the project has been equipped with a 
special type of Btu meter for measuring his consumption 
of both HTHW for heating and chilled water for cooling 
These are comple tely =f If contain d. requirin , ne outsice 
source of power for motivation, and are accurate over a 
range of flow rates from maximum down to less than 5 
percent of maximum 

The HTHW heating system serving the Garden Stat 
Plaza was designed by Abbott. Merkt & Co.. Ine. indu 
trial design engineers — for lore ind hopping 


centers 





How to Select Right Air Conditioning 
System for Multi-story Building 


Performance characteristics and installation and operating costs vary 
among the many different types of air conditioning systems that are de- 
signed and installed today in multi-story, multi-room buildings. In the 
August and October issues, the author described the four main system 
categories—air-water, all air, all water, and refrigerant—according to 
their sensible capacities. In this article he shows how to equate perform- 
ance against overall cost as a guide to system selection. 


BY M. J. WILSON 

Pro Juct Specialist 

Mac hinery na System Div. 
Carrier Corp. 


WHAT ARE the functional advantages and disadvantages 
of the different types of systems that are used for air con- 
ditioning multi-story buildings? What are their “use1 
benefits 7” 

We are primarily concerned with the maintenance of a 
satisfactory thermal environment in the conditioned 
space. Therefore, we are interested in the factors which 
affect our comfort. Their relative effect on our comfort 
and their order of importance are as follows: temperature, 
air quality, noise, air movement, humidity, and radiant 
effects. 

Using the foregoing as a yardstick—regardless of the 
economics—the systems discussed may be rated fun 
tionally in the following order: 

1) All air cooling with reheat 

2) Double-duct 


Dual-conduit 

Induction 

Radiant panel 

Fan-coil with primary ait 

Fan-coil and outside air 

Fan-coil and supplementary air from interior 
Package units 

Single-duct 


11) Self-contained. 


“User Benefits” Should Influence Selection 


Based upon these ratings, there exist certain sales 
potentials for these systems. A quick review of Table ] 
will indicate that the potential for the all air type systems 
is greater than for the air-water systems. 

According to this one yardstick, a manufacturer would 
concentrate its efforts on promoting and selling the all air 
systems—if this were the only factor influencing the selec- 


tion. Recall that the functional evaluation indicates that 


FABLE 1—EQUIPMENT POTENTIAL sales volumes for various system types listed here in dollars per sq ft 


of conditioned area (exterior zone) 





System 
component 


Preheaters 
Filters 
Dehumiditiers 
Reheaters 
Fans 
Distribution sy 
items 
nom terminal 


chiller 
rols 
$ per room 


Percent ditlerence 
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1 COMPARATIVE COSTS or initial invest- 
ments for various types of systems for new 
bui'dings are charted here. Systems are: (1) 
all air, conventional double-duct; (2) all water, 
with fan-coil terminal; (3) all air, unitary, low 
velocity plus under-window convectors; (4) air- 
water, with induction terminal; (5) all air, 
central station, low velocity, without convec- 
tors; (6) all air, package unit, low velocity, no 
convectors; (8) refrigerant, self-contained win- 


dow unit 
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these systems rate above the air-water and all water type. 
Selling would not be too difficult if only the user benefits 
and manufacturer benefits were the influencing factors. 

Such is not the case, however. A third, and perhaps the 
most important of all, is the owner or “customer benefits.” 
More accurately expressed, this means the economic eval- 
uation and justification for air conditioning. 

If the owner and user are the same as in the case of an 
owner occupied building, then equating “user benefits” to 
“owner benefits” resolves into: 

1) Increased worker efficiency 

2) Reduced turnover and attendant costs 
3) Reduced absenteeism, etc. 

If the owner is reselling the air conditioning system 
benefits, such as is the case in a commercial rental office 
building, hotel, hospital, or apartment, then the problem 
of determining the best type of system for the particular 
project becomes more difficult. 

Overall owning and operating costs must be determined 
within reasonable limits and then evaluated in terms of 
“user benefits.” For example, it would be economically 
unwise to use self-contained window unit systems for the 
exterior areas in buildings such as the Prudential office 
buildings around the country. Such a system would un 
doubtedly have been low in first cost. Total owning costs. 


however, when weighed against user benefits would prove 
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BUDGET PRICE OF 
OFFICE BUILDING 
AIR CONDITIONING 


7-15-57 


a 


NEW BUILDINGS 


DOLLARS PER Me awh (NET) 
os 








2 SIMILAR COST information given here 
for installation in existing buildings. Curves 


are numbered same as in Fig. | 


that such an approach is not correct for such a building 
There are many other examples which could be cited 
to show that the engineers and the owners have suflicient 


yardsticks to guide them in the majority of cases 


Can’t Establish Overall Owning Cost Figure 


It is impossible to establish an overall owning cost fig 
ure that could be used for all of the different projects 
Many factors must be considered, such as building siz 
and shape, usage, the particular area of the country, and 
the economic climate pre vailing at the time 

ig. 1. however, shows the comparative Costs of initial 
investments for various types of systems for different 
sized new buildings. The scale at the bottom of the chart 
shows the air conditioned area or net rentable space in 
sq ft. The seale at the left gives the cost in dollars per sq 
ft. This information is for new buildings and includes 
equipment, piping, sheet metal, insulation, controls, tower 
pumps, and toilet and machine room exhaust. bkxcluded 
are such items as electrical facilities plumbing bottlers 
heating for toilets, stairs and lobby, foundations, tower 
crillage. and construction ol ipparatus and machine 
Penrtis 

big. 2 charts similar cost information for installation 


if} dollar per 


in existing buildings. In this case the cost 





FABLE 2—CHART rates various systems for typical, L-shaped, 12-story office building with 60,000 sq ft of 
exterior rental space, sensible cooling load of 42 Btu per sq ft. Systems are rated according to customer, user, 


manufacturer benefits. Lowest numerical index is best selection, highest is least practical 





Ratir 


Owner 
s (overall cost 
sq ft per yr 
Existing 
Double-duct 
Dual-conduit 


Single-duct 
Radiant panel 
Induction 
il and primar 
wling ane 





sq ft, include wiring. foundations, apparatus and machine 
rooms, steam piping revisions, cutting, patching, painting, 
plumbing. makeup and drains. and overtime in occupied 
areas. Also included is the equipment, piping. sheet metal, 
insulation, controls, cooling tower. pumps, and toilet and 


machine room exhaust. 


Choose System For Typical Building 


Assume an L-shaped, 12-floor commercial office build- 
ing with 60,000 sq ft of exterior rental space in a midwest 
city. Table 2 shows the overall costs for several different 
types of systems which might be considered. 

Column No. 4 shows that the overall cost per sq ft per 
year for the new commercial office building varies be- 
tween $0.55 and $0.74. In an existing building the over 
all cost varies between $0.64 and $0.90 per sq ft per year, 
iis shown in Column No. 2, The depreciation period for 
each system is shown in Column No. 3. The variations in 
these overall cost figures are due to several different fac- 
lors. For example, the initial investment for the air con- 
ditioning of the office building is affected by: 

1) Cooling load per sq ft 

2) The value and area of usable space required for air 
treating equipment and the distribution system 

) Type of construction and attendant difficulties of 
providing the services for each module 

1) Relative labor costs for piping and sheet metal work 

5) Relative amount of overtime because of inconven- 


ience to tenants in the existing building 


6) Dependability and life of the existing steam lines 


and radiators 

7) Depreciation period, ete, 

Operating costs due to maintenance and routine servic- 
ing requirements will vary considerably for each type of 
system. Power costs are different because the cost of add- 
ing or extracting sensible heat with air is greater than 
with water. As an example, it requires approximately 250 
times as much air as water, by volume, to provide equiv- 
alent cooling or heating. 

Table 2 also shows the relative advantages of the vari 
ous systems. Column No. 6 is a rating of the functional 
advantages of each system——“user benefits.” The best sy: 


lem according to this particular criterion is an all ai 


cooling system with reheat. 

Column No. 7 shows the manufacturer benefits or, in 
other words, the system which would give the largest 
potential sales per sq ft of conditioned space. Here, accord 
ing to the yardstick of largest sales volume per unit of ce! 
fort, the best is the all air plus reheat system. 

Based upon this information, what is the best system 
for this particular project? Remember, it is the exterior 
area of a commercial office building. The design sensible 
cooling load is 42 Btu per sq ft. This is very significant 
when determining the best system. The index figures in 
Columns No. 8 and No. 9 show that in both instances an 
induction system is the best. This index is the summation 
of overall costs shown in Columns No. 4 or No. 5, plus the 
rating factors for the user and for the manufacturer. 
shown in Columns No. 6 and No. 7. A review of the fig- 
ures in Columns No. 8 and No. 9 will indicate that the 
lowest numerical index is the preferred selection. Having 
been checked on various studies, this index appears to 
give a ready indication of the proper type. 

If the design sensible cooling load were only one-half 
of that selected, then the proper selection would have been 
some type of all air system. For example, in the new build 
ing a dual-conduit or double-duct system would have been 
chosen, and in the existing building an all air cooling and 
reheat system would have been selected. 

An analysis of owning and operating costs for an all air 
and an air-water system, from the economic standpoint, 
favors some type of air-water system. Overall cost figures, 
hased upon several different types of these systems, have 
shown the break-even point for the design cooling load to 
be between 25 and 30 Btu per sq ft. The table below 
shows this cost comparison for the range of sensible cool 


ing loads from 5 to 65 Btu per sq ft. 





Total owning 
operating co 

$ per sq {tf 
Al 


water 


0.46 
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Contractor Reports Plan to Install 


HPAC Systems on Lease Basis 


Innovation will eliminate need for user's initial cash outlay, give him option 
either to renew lease or to purchase system after term of lease has elapsed. This 
marks first time that entire central systems will be installed under such a plan. 


A REVOLI PIONARY new plan which 
will permit installation of complete 
air conditioning, heating and venti- 
lating systems in new or existing 
buildings without the investment of 
any capital is announced by Frank 
Hudik, president of Hudik-Ross, Ine.. 
mechanical (heating, piping, and air 
conditioning) contractors, of New 
York City and Hackensack, N. J. 

The plan marks a broad new ap- 
plication of the leasing principle 
which has demonstrated many practi- 
cal and financial advantages through- 
out the business world. 

To be known as the Hudik-Ross 
Leasing Plan, it will be applicable to 
mechanical contracts in virtaually 
every type of structure, including of- 
fice buildings, industrial plants, shop- 
ping centers, hotels, hospitals, and 


While 


packaged air conditioning units have 


apartment houses. smaller, 
been available under lease in the 
past, this marks the first time that 
entire heating and ventilating systems 
including piping, sheet metal and 
electrical work, as well as complete 
central cooling systems, will be 
leased. 

Under terms of the plan, Hudik- 
Ross will supply and install air con- 
ditioning, heating, and ventilating 
systems under a leasing agreement 
for a base period of from two to 
seven years, with unlimited renewal 
periods. The lease involves no initial 
cash outlay. Citing a typical example, 
Mr. Hudik said that a five year lease 
plan for a $100,000 mechanical in- 
stallation would call for a rental of 
about $2000 a month, the first pay 
ment to be made upon completion of 
expiration of the 


the job. Upon 


agreement. the owner may renew the 


Heating. 


lease on a year-to-year basis at an 
annual rental amounting to 5 percent 
of the original contract price, or, in 
this instance, $5000. 

After the initial leasing period, the 
owner may request an option to put 
chase the equipment. The purchase 
price is set at 10 percent of the orig 
inal cost of the installation, where 
that cost was over $10,000. For 
smaller systems, the price is 12 per- 
cent of the original cost. 

The exact monthly rental will be 
based on three factors: the cost of 
the installation, the length of the 
lease, and the credit rating of the 
lessee. 

To the owner of an existing struc 
ure which is to be air conditioned, 
the plan means that the improvement 
can begin at once with no cash out 
lay. If the mechanical work is part 
of a larger modernization project. the 
capital required is reduced by th 
amount of the mechanical contract 
Mr. Hudik points out that this imm« 
diate availability has special signifi 
cance in such properties as offic: 
buildings, hotels, motels and_ stores. 
where air conditioning has become a 
virtual competitive necessity. 

In the highly 
office building field. Mi 


that ais 


competitive rental 
Hudik not 
conditioning raises rental 
values in today’s market by as much 
as $1 per sq ft, increasing rental in 
come by up to 30 percent, Under the 
lease plan, the owner gains competi 
tive advantage while realizing a sub 
stantial new profit above the cost of 
the rental 

To the builder or industrial firm 
which plans to erect a new structure 
the plan will have the effect of reduc 


ing the cash investment as well as 
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lowering the dollar value of the mort 
gage. The amount of mortgage fi 
nancing that might be arranged for 
a new $2 million structure, for ex 
ample, is about 60 percent which 
means that the builder would have 


Under 


the new leasing plan, subtracting the 


lo put up $800,000 in cash 


cost of the mechanical equipment 
which represents as much as 20 per 
cent of the total, the same building 


With 


terms, the plan 


might cost about $1.6 million 
similar financing 
would reduce the cash investment by 
$160,000 and lower the mortgage by 
$24.0.000. 

Mr. Hudik cited several reasons 
why many companies find leasing 
more profitable: 

1) It keeps working capital from 
W hil 


the total cost of leasing is a litth 


heing frozen in fixed assets 


more than the cost of purchasing, the 
extra available capital can bring 
return that far exceeds the additiona 
cost of leasing 

2) It may also give major tax ad 
vantages. As operating expense, rent 
als are fully deductible Pherefore 
when leasing. a company pays for 
the use of its equipment out of cur 
rent income before taxe rather than 
lrom profits after taxes 

>) It does not affect a company 
financial ability to borrow 

L) Frequently, monthly rentals ar 
lower than installments under a con 
ditional sales contract o1 repayment 
of a bank loan. Since the term of a 
lease is generally longer than the 
term of a conditional sales contract 
or a commercial bank loan a com 
pany s current cash position again 
benefits from spreading out the cost 


of using the facilities 





FOUR DUCTS run length of 
University of Tennessee field 
house. Air diffusers, 64 in all, 
are mounted on arms extending 
out on each side of main ducts 


Arena seats 14,000 


Lack of Design Precedent Made This 


Heating, Ventilating Job a Tough One 


BY CHESTER E. McCALLUM 
Mechanical Consultant 

Barber & McMurry 

Are hitects f ngineer Associated 


FoR MOST proposed heating and ven- 
lilating projects there exists a design 
precedent——a guide. This is found. 
usually, either in the literature or the 
ASHAE Guide. While the precedent 
is, of course, something less than a 
complete solution to the problem, it 
can set a pattern or basis to go on. 

Recently, however, while working 
on the design of the heating and ven- 
tilating system for the new University 
of Tennessee fieldhouse and armory. 
we searched in vain for information 
that might help us with the problem: 
an open, 47,000 sq ft arena that will 
eventually seat 14,000) persons for 
events ranging from basketball games 
to graduation ceremonies. 

Qur search proved one thing: that 
very litthe general information is in 
print on the subject of heating and 
ventilating such large areas. We found 
it necessary to make a field trip, 
visiting and viewing first-hand five 
fieldhouses in as many states. The 


things we learned on the trip were of 


120 


With little general information published on 
heating and ventilating large arenas, the design- 
ers of the system serving the new University of 
Tennessee fieldhouse had to visit other buildings 


of this type to gather design data 




















HEART OF SYSTEM is central control panel mounted about 35 ft above arena. 
From this vantage point, operator can control entire system, dealing quickly with 
bad smoke conditions, hot spots, or dead air. Eight strategically located thermom 


eters report ambient temperatures to contro! panel 
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invaluable assistance in shaping ou 
final design. 

For instance, we learned that flexi- 
bility and central control are prime 
requirements in ventilating such a 
large area. Flexibility is necessary 
because with large areas a variety of 
high temperatures and smoke might 
be present at the same time. Central 
control is desirable so that one man 


can operate the entire system. 


Design for Expansion 


Built this year at a cost of $1.5 
million, the new University of Ten- 
nessee fieldhouse and armory incor- 
porates most of the latest develop- 
ments in this type of construction. 
Besides the arena, the building houses 


ROTC. offices and 


quarters, and various storage areas. 


dressing rooms. 

One of the unique architectural 
features of the building is a_ rigid 
frame span measuring 205 ft across 
center. The arena 


from center to 


itself is rectangular in shape and 


measures 215 & 180 ft, more than 
adequate for present needs. 
However, expansion, a likely devel- 
opment in view of the steadily in- 
creasing enrollment at the university. 
can be provided by simply removing 
the end or west wall and repeating 


the design of the present structure. 


Air Enters via Two Large Ducts 


Ventilating or heated air is intro- 
duced into the fieldhouse through two 
ducts, each of which measures 108 
< 72 in. at the entering point. Just 
inside the arena, the two separate into 
two more ducts each for a total of 
four which run the length of the 
arena 5 ft beneath the ceiling. The 
ducts narrow 9 in. at each of eight 
takeoff points, ending with a meas- 
urement of 30 X 25 in. at the final 
takeoff point. Entering the duct, the 
air velocity is 1700 fpm. At the final 
takeoff point, it is down to 1200 fpm. 

Because of budget limitations, we 
realized there was little or nothing 
we could do about disguising the 
ductwork. So we did the next best 
thing: make them as prominent as 
possible with bright orange paint. The 


result has been quite an unusual and 
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pleasing architectural effect against 
the gray ceiling. 

Two high bay circular air diffusers 
takeoff 


point, for a total of 64 air diffusers 


are suspended from each 
in all. In addition, to handle the un- 
usual conditions found in the upper 
and lower spectator galleries, wall 
grilles are used. 

The air diffusers attached to the 
two center rows of ducts are 50 ft 
above the floor, while those attached 
to the two outside rows are 35 ft 


above the floor. 


Fans Handle 91,500 Cfm Each 


Two huge fans move more than 
180,000 cfm of air 


providing 414 complete air changes 


into the arena, 


per hour. In our visits to other instal- 
lations we found some systems giving 
as high as seven air changes per hour 
and others only two. Actually. our 
research and experience with this 
installation indicates that four to five 
is the optimum. 

Since the rooms housing the fans 
and heating coil plenums are imme 
diately behind the spectator galleries, 
it was imperative that the fans operate 
quietly so as not to disturb the various 
events held in the arena. The high 
capacity per horsepower and low 
noise level characteristics of the cen 
trifugal fans selected answer this 
need, 

The mechanical equipment in the 
diffusers, 


provides very satisfactory 


entire installation—fans, 
ducts, ete, 
sound conditions. Our tests indicate 
that the equipment is inaudible from 
any point on the arena floor or in the 


galler 1€¢s, 


Vantage Point Aids Control 


Heart of the system is the control 
panel, situated about 35 ft above the 
arena floor on the north wall. Access 
to the panel is by a ladder from the 
arena floor to a catwalk directly in 
front of it. From this vantage point, 


the operator has complete control 


over the heating and ventilating 
systems. 

Stop and start controls for the fans 
as well as 14 pneumatic damper posi 


tioning switches are located on the 


1958 


thermometers 


Kight 


located at strategic points in the build 


control panel, 
ing indicate ambient temperatures to 
the control panel, Also indicated on 
the control panel are mixed air tem- 
perature entering each coil, discharge 
air temperature, and modulating 
steam valve position (controlled from 
temperature). Thus, 


average space 


the operator is able, with the damper 


system, to remove hot spots and dead 
air, particularly from the galleries 
From his vantage point on the cat 
walk, the operator can also maintain 
a visual check on smoke, If smoke 
accumulates in any sizable amount 
at one point, he can concentrate ex 


haust air movement on the area and 


quickly dissipate the cloud 


Outside Air Needs Vary 


Normally the system uses about 20 
air mixed with 80 
But, if desired, it 
Loo percent 


percent outside 
percent return aur 
Is possible to bring in 
outside air. 

Steam coils on the suction side of 
the fans are served by a 12 in. line 
from a single 450 hp boiler which 
serves all of the heating needs of the 


other boiler in the event of expansion 


Space is set aside for an 


Return air in the system is handled 
it two levels. one with grilles at floor 
level and the other with grilles about 
12 ft above the floor. The two duct 
are so situated to provide more uni 
form air circulation particularly mn 
the vicinity of the upper and lower 
spectator balconies 

Heat that concentrates at the peak 
of the ceiling, 62 ft above the floor 


vravily ven 


length of the 


is removed through a 
tilator that runs. the 

arena In addition lo prov iding eure 
for dead air. situating the ventilator 
here helps prevent condensation from 


forming on the purlins 


McMurry were the 
Mak olm H 


Rice. consulting architect for the Uni 


Barber and 


architects and engineers 


versity of Tennessee. was overall su 


pervisor on the project Temperature 
Control. Inc. and Cureton Plumbing 
and Heating Co. were the mechanical 


(heating, piping, and air condition 


ing) contractors ; 
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TUBING emanates from 
paint tanks to convey an 
array of colors to spray- 
ing booths on Lincoln’s 
production line 


New Cars Get Paint Jobs Via 25 Miles 
Of Silver Brazed Lightweight Piping 


Propuction of today’s automobile 
involves the application of many col 
ors requiring an equal number of 
paint lines. About 25 miles of such 
piping has been installed in the new 
Lincoln assembly plant of the Mer- 
cury-Edsel-Lincoln Div. of the Ford 
Votor Co. at Wixom. Mich. 

All of this piping had to be fitted 
into a minimum of space. Each line 
must permit smooth, even flow of the 
Viscous paint, It cannot leak at the 
joints, has to be easy to clean, must 
have a minimum pressure drop, must 
bend easily to get around obstrue 
lions, and has lo he accessible lor 
installation and maintenance. 

This piping had to have very close 
OD tolerances to permit satisfactory 
brazing or soldering, and an ex 
panded end on each length which 
could be held to very close ID toler 
ances for the same reason. 

Paint spraying, to be done satis- 
factorily, must have a minimum pres- 


sure drop through its piping system. 


lt is therefore imperative that the 


]9v 


inside surface of the piping have a 
smooth, uninterrupted surface—even 
after joining. Silver brazing was se- 
lected in this case as the best way 
to achieve this, and also to reduce 
the possibility of leaks at the joints. 
Prior to installation, each length of 
tubing was hydrostatically tested at a 
minimum pressure of 1000 psi—more 
than adequate for the 110 psi top 
working pressure for the paint system. 

Besides maintaining constant pres- 
sures, the smooth inside surface of 
the piping facilitates easy cleaning. 
Flushing with solvents is usually 
enough. 

If emergency repairs are necessary. 
a line can be cut and inserts put in 
without heat—with flareless fittings. 

In installing the system, it was nec- 
essary to apply heat to only a small 
portion of the expanded end tubing o1 
fitting with an acetylene torch. When 


the proper temperature was reached, 


the brazing wire was applied at the 


junction and flowed by capillary 


action to produce the seal. The sur- 
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faces to be joined were previously 
wiped with a fluxing agent. Automatic 
cleaning tools were used to clean the 
ends to be joined to be sure no fon 
eign matter would prevent proper 
wetting action. 

Outlets from the line were made 
with malleable iron tees or expanded 
end tubing with threaded pipe outlets. 
Joints that 


made with forged or malleable un- 


require breaking were 
ions, or with pipe flanges bolted and 
casketed. 

Since the brazing operation — re 
quired the application of heat on only 
a small portion of the circumference 
of the tubing, joining in most hard- 
to-gel-to spots could be performed. 
Where obstructions or tight spots did 
occur, the tubing was readily bent. 
using a powel! bender. to avoid suc h 
situations, 

The paint line system was installed 
by the DeVilbiss Co. The piping sub- 
contractor was Lorne Plumbing and 
Heating Co. + 
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INDUSTRIAL VENTILATION: 


How to Design for Heat Recovery 


Big savings in winter heating costs of industrial plants can be effected 
through well designed heat recovery and conservation systems. Why waste 


BY JOHN H. CLARKE 
Engineering Design Supervisor 
Air r nait oning and Power 


heat from hot equipment and processes to the outdoors when it can be 
put to good use in cutting heating bills? Several examples of using this 


Viskina Co. means to reduce heating loads are in operation today. The author, in 


Div. of Union Carbi 1€ G rp, 


previous articles has presented details for the proper design of these sys- 


tems. Here he compares installation costs for a built-up system and a 
system made up of several packaged units. 


NO INDUSTRIAL ventilation system of any size should be 
designed without considering the economic aspects of 
heat recovery and conservation. It is important that heat 
be recovered from process and other sources and used for 
tempering the ventilation air wherever practical, and that 
the air b tempered as economically as possible. 

Poday the ventilation requirements of industrial plants 
have become enormous. Some plants require volumes ol 
> to 5 million cfm of makeup ventilation air. To meet 
these needs boilers must provide steam o1 equivalent 
apacities of approximately 240,000 to 400,000 Ib per hr 
to heat the air through a 70 F rise. 

The heat required to temper this air may be as great 
or many times greater than the process heating loads in 
the winter. For a system operating 24 hr per day, seven 
days a week (the case for many plants today) at an 
iverage heating season temperature of 38 ik for a six 
month heating season it would cost about $95.00 to 
$157.00 per year per L000 cfm to heat the air to 70 F. 
This is based on direct steam costs (fuel. labor. and main 
tenance) of $0.60 to $1.00 per 1000 Ib of steam, the 
usual range for most plants. For a 100,000 cfm system 
this amounts to a heating cost of $9500 to $15.700 per 
vear. It is evident therefore that important savings can be 
realized by reducing the heating loads by any possible 


means. Here are some of the wavs this can bye done: 


@ Mix Supply Air with Hot Building Air 


One way this can be done is by leading the air over hot 


equipment, su h as boilers. kilns, furnaces, motors 


and engines. and similar equipment of high heat load 


It can also be accomplished by injecting the supply air 


The author s a member of the technical ad 
on industrial environment of the {merican Soc 
ind Air-Conditioning Engineer He has written 
for Heating Piping A 1'r Conditioning on the 
? design, operation and maintenance of heat ng 


ur conditioning equipment and ystems in industric 
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into hot areas in such a way that it is forced to mix 
thoroughly with warm air before reac hing the work zone 
Alternate discharge openings in the ducts (or direction 
alizing by outlet positioning) are usually necessary so 
that the system can provide summer relief ventilation 

Phe amount of air that can be provided over hot equip 
ment or areas will depend upon the available heat from 
such equipment or process and the manner in which the 
air is introduced into the space. Direct) impingement 
that would adversely effect the process or equipment 
and create objectionable draft conditions in the work 
zones should be avoided 

In boiler rooms the intake louvers can be provided high 
up. over, and in back of the boilers. The forced draft in 
lets can then be located in the same general area. Summet 
relief air can be provided by separate ventilation to the 
operating stations on the firing aisk 

lig | shows an installation using directional outlets 

Che directional outlet shown in Fig. 2 is another type 
which can provide relief air in the summer and can also 
facilitate good mixing with warm air in the winter 
as to permit reduced delivery temperature, In such cases 
some tempering of the supply ris req ured, the amount 
depending upon the winter heat relief requirements and 
the heat available in the area. But substantial iVings ol 
20 to 350 percent in heating load may be realized by such 
ystems because the air can be introduced into the area 
it a much lower temperature than would otherwise | 
necessary 

In some heat treating areas reversible roof fans hav 
been used to exhaust the area in the summer. In the 
winter the fans are reversed and then handle about 50 


i 


to OO percent ol summet capacity (the fan ire it 


eflicient in the reversed condition) to provide makeup 
ir (tempered by the area equipment heat) for burner 

hoods. and othe requirements, Summer makeup 1 up 
plied through window 


Directional srille ina diffuses 


permit directin the ipply ur either 
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1 DIRECTIONAL OUTLET for ventilation and makeup air 
saves heat in winter because air can be supplied at lower tem- 
perature. This will permit 15 to 20 percent savings in temper- 
ing load. In this case, air is also mixed with hot air rising from 


equipment, resulting in further savings 


level (up or horizontally) for winter operation or down 
for summer heat relief. These are operable readily from 
the floor and are being used in many industrial plants 
to accomplish the multiple purposes of winter heat saving 
(through good diffusion at high level, and thus a lower 


supply air temperature) and summet relief, 


@ Pass Supply Air Through Heat Exchangers 


This can be done by warming the supply air with hot 
water or heated liquids being wasted, by hot exhaust 
gases, or by means of high temperature air being re- 
moved from equipment or processes. Air heaters similar 
or identical to ventilation air heaters or boiler preheaters 
may be used. Regenerative air heaters for heating air 
with waste gases are commercially available. 

Fig. 3 indicates an elementary but practical means of 
recovering engine exhaust heat. In such installations the 
cold outside air passing over the exhaust pipe will cause 
condensation and a corrosion problem unless proper ma- 
terials are provided for the exhaust pipe. In addition, 
waste heat exe hangers have long been available commer- 
cially for recovering the exhaust heat from diesel and gas 
engines. 

The success of this lype of recovery would depend up 
on the continuous operation of the heat producing source 
during the hours for which supply air is required, and 
the grouping of the equipment and its relative location to 
the makeup air systems. Temperature control can be 
provided by bypassing the heat exchangers, Conventional 
types of air handling equipment can be used to circulate 


@ Heat Air by Cooling Process Equipment 


This method whereby the supply air is warmed in cool 
ing process equipment, motors, or generators is similar to 


that just described. However, in this case the air heating 
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would be done directly by the equipment involved. Fans, 
which may be capable of moving the required air, are 
incorporated in motors, generators, engines, and many 
other types of equipment big enough to make heat recov- 
ery practical, A system of this sort may be used to pro- 
vide clean, filtered air to the equipment; heat recovery in 
the winter; and a reduced heat load in the summer. 

Fig. 4 indicates an outstanding example of what can 
be done along this line. In the textile spinning room 
shown, an exhaust system is provided for each spinning 
frame to remove airborne lint. This air is led to the top 
of the enclosure where the waste is filtered out. It is then 
drawn down through the motor compartment to cool the 
motor, exhausted from the spinning room, and discharged 
to an air washing room. From here the air is either dis- 
charged to the outside or back into the mill, depending 
upon weather conditions and heating requirements. It 
should be noted that the heat recovery feature of this 
installation could not justify the cost of the system. But 
it can be justified as a part of a multi-purpose system. 
Aside from the ventilation and heat recovery features. the 
system extends the life and reliability of the spinning 
frame motors. 

Another type of heat recovery is shown by Fig. 5. Here. 





WINTER 


way damper 





7-3" above floor, excep 
J where otherwise noted 

——. 4 
2 IN MANY AREAS where heat is given off by equipment 
there is no real space heating problem in winter. Problem is to 
provide heat relief in the summer and to maintain required 
makeup air volume at all times: This type of directional outlet 
permits all or part of the air to be directed to the work zone 
as indicated. In winter, air can be discharged near the ceiling 
where it will mix with warm air rising from equipment. This 
not only permits lower supply air temperature, which reduces 
heat load, but dry air supplied from outside may also reduce or 


eliminate a ceiling condensation problem 
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Notes and Corrections 


My attention has been called to the fact that in Fig 
la no belt guard is shown for the fan. This was done, 
perhaps erroneously, for the sake of simplicity. As 
stated in the October issue, belt guards should always 
be provided, whether outside or inside the casing. In 
specifying the expanded metal for all guards, this 
should have been noted as 14 in. expanded metal (cata- 
log designation is 44-16-18 or 4 in. X 1 in. X 16 ga). 

Also, for the system inlets the expanded metal for the 


bird screens was shown as *% in. X 14% in. X 16 ga. 


This should be % X 1% X 16 ga (catalog designa 
tion 34-16-18). 

In the August issue sheet metal gages and stiffening 
were indicated for various sized systems. Such a table 
must be very general because it does not take into ac- 
count the sizes of the flat areas which must be stiffened. 
From Fig. la it is apparent that for a double inlet fan 
installation the flat areas are extensive. The required 
stiffening should be carefully engineered for the specifi 
job requirements. 

Joun H. Criarks 











a group of hot vessels is being cooled (it is assumed 
that contaminating fumes are not evolved) in a refractory 
enclosure. Air from the surrounding space is drawn 
through the enclosure by an exhaust system which eithe1 
discharges the air to the outside in the summer or into 
the building as needed in the winter. 

Heat recovery from power equipment is shown in Fig. 
6. This installation was made in the pump rooms of the 
“Big Inch” pipe line’. The cooling air for the pump 
motors is drawn in the ends of the motors and is dis- 
charged at the top. The motors are hooded and an exhaust 
system then discharges the hot air either to the outside 
or back into the building as required for building com 
fort and heating. In this case a simple and elementary 
exhaust system provides an excellent means of heat re- 
covery which is far more effective in controlling the build- 
ing temperature than if the hot cooling air were allowed 


to blow directly into the motor room. Similar installations 
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Fi er 
3 HEAT RECOVERY by means of heat exchangers is simple 
but effective means of recovering heat from engine or hot 
process exhaust. For engine exhaust the exhaust pipe must be 
of suitable material to resist severe corrosion. Other types of 
heat exchangers such as tubular type are also available where 
installation cost can be justified 
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4 HEAT IS RECOVERED from 15 hp motors of 90 spinning 
frames in cotton mill spinning room. Exhaust system for each 
frame picks up lint which is filtered out in compartment above 
motor. Air is then drawn down over motor for cooling and then 
is either exhausted to outside or discharged back into ventilating 
systems when heating is desired. This results in heat recovery 
and longer life and reliability for motors. These advantages are 
gained by modest additions to ventilation systems that are other 


wise required for the mill building 


have been provided for many industrial plant motor 


rooms and for ship generators. 


@ Recover Hot Air From Adjacent Areas 


This is a much neglected source of tempered makeup 
air for industrial areas. It must be clearly understood 
that unacceptably contaminated air should never be 
moved into adjacent areas. The ventilation or air condi 
tioning systems serving office, shop, or plant areas which 
are reasonably uncontaminated by dust or fumes should 
be designed to discharge the exhaust to areas requiring 
makeup air wherever possible, instead of discharging to 
the outside. Even though the systems may operate mainly 
on recirculation, the air exhausted would be of suitable 
quality for makeup. It is possible that the same air could 
be moved through two or three areas successively before 
finally being removed by process, hood, or other exhaust 
systems. For instance, office system exhaust can be dis 
charged to a clean plant area and then flow to adjacent 
areas for hood or process makeup. It might also dis 
charge to locker room areas and from there to toilet o1 
shower spaces. 

In laboratory buildings the office supply systems can 
be designed for 100 percent outside air. The exhaust can 
then be permitted to flow or can be mechanically moved 
lo adjacent laboratories having hoods. s| his is common 
practice. For radiochemical laboratories, which are kept 
under a slight negative pressure and have air locks, the 


exhaust from the offices must be moved mechanically and 


Inch Pipe Lin 
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5 AIR DRAWN from be introduced into the laboratories in a manner which 


surrounding areas is will not disturb the efficiency of the hoods. 
heated by hot process ' : ASP 

oe In some motor generator rooms of steel mills, air is 
vessels. Hot air is then ‘ . . 
exhausted mechanically to supplied that has been filtered or evaporatively cooled 
outside in summer of (or both). These rooms are slightly pressurized to keep 


back into building — in them clean. The supply air picks up heat from the motor 
winter when heat is generator sets and is discharged to adjacent plant areas. 
needed. In such cases, de- : 5 . 
An automotive plant uses a similar method. In this 
signer should check care- - . 
case the motor generator room is on a mezzanine and the 


fully to be sure that ob- 
jectionable odors or fumes floor of the space has a steel grating, sized to keep the 


ymmer discharge at /43t 


will not be given off by space under positive pressure. The clean supply air is 
hot product or equipment discharged at points over the motor generators where it 
> Winter discharge picks up heat. It then flows through the floor grating to 
to room at IF the plating area below. According to motor manufac- 

‘Swing damper turers, such installations are quite common in large in- 
dustrial plants having large numbers of high horsepower 

motors, particularly where it is important to provide clean 


air to keep motor maintenance at a minimum. Many 





plants having modest sized motors or generators could 
also benefit from this arrangement. 

In some plants hot air, not suitable for ventilation be- 
cause of its temperature, can be discharged directly to 
process equipment instead of to the outside. As in the case 


with boilers, this may also result in increased efficiency. 


Design for Conservation of Air and Heat 


Aside from the savings which may be made by heat 
recovery, it is also possible to reduce the heating load by 
careful operation of the equipment, good design of the 
makeup and ventilation systems, and care in designing 
the hoods and process equipment so as to keep makeup 
requirements to a minimum. 

Carelessness in the design of hoods and process equip- 
ment with respect to air requirements can result in fan- 
tastic air volumes which not only require large ventilating 
systems but also make the problem of introducing the air 


; : bt caine iu ; into the space a formidable one. This in turn increases 
6 IN RECOVERING HEAT from “Big Inch” pumping sta ‘ I ‘ 
tion motors, cooling air for motors is drawn in at each end the boiler loads, greatly increasing the costs of this and 
and discharged at top. Hoods are provided and warm air is the allied equipment and piping. 
removed by mechanical exhaust system arranged to discharge Here again if we consider that a ventilation system may 
air to outside or back into building. Considerable heat savings 5 9c . 

8 ’ 1B cost from $0.50 to $1.25 per cfm, and that the heating 
are effected. In many cases, Motors or generators can be provided ‘ ‘ Tae , 
equipment adds greatly to this cost, it is obvious we can 
with fans which will draw cooling air through filters to provide Se, ii ao ge ; 
clean air and then discharge it through short ductwork to pro- make substantial savings by eliminating the excess and 
vide heat recovery as needed by designing for the actual air requirements. 


7 WHERE UNTEMPERED air can be 
used for process or other equipment, savy ' ; — 

ings are substantial. Enclosure shown ieee j —- senntuibios ata 1 

here is not a working area in the ordi- _| Sheet metal en 
nary sense, so employee comfort is not a , j |\closure to floor 
problem, Of the air removed, 65 percent Tapered hoods § (all around) except 
2 ft to 5 ft deep |, | tAh/s area lft above 
and I8ft above floor- floor 

through opening at bottom of one end of — £ 5 


comes directly from outside and 35 per- 
cent comes from surrounding area 


enclosure. In this enclosure, heat removal 
Exhaust to roof~ 





is effected by dilution and hood exhaust. 
(7 > > > a 4 - ; ; : 

Where there are hoods in critical shir lntele . ducts 

areas, great care should be taken to be va ‘> 
sure that makeup air does not disturb _ - ——- $3 -———_ a 


safe operation of hoods ‘Ducts down “to 6 ft above floor 
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Cost Comparison Favors Large Central Systems 


Epirors’ Note—In the August, September, and October 
issues, details were presented on the proper design of built- 
up industrial ventilation systems. Mr. Clarke presents here a 
cost comparison for a single 150,000 cfm built-up system and 
ten 15,000 cfm systems of the package air handling type 
and shows that the cost per cfm is lower for the large central 


system, 


There is a growing realization that considerable sav- 
ings can be obtained by the use of large central systems 
which reduce the duplication of piping, electrical power, 
and maintenance. Where zoning may be required the 
advantage of the central system is decreased as compared 
to multiple units, one for each zone, because piping must 
be run to each zone for both types of installations. But 
the other duplications still exist. Not many industrial pro- 
duction areas require zoning such that individual units 
or zone heaters are necessary. 

To provide an interesting comparison between a single 
large system and an installation of multiple small systems, 
the costs have been estimated and tabulated in Table 1 
for a built-up system of 150,000 cfm capacity, as indi- 
cated by Fig. la which appeared in the October article, 
and ten 15,000 cfm air handling units of the packaged 


type. 
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la SYSTEM CASING DESIGN for 150,000 cfm industrial 
supply system for tempered, 100 percent outside air with dou 
ble width, double inlet fan to operate at 2 in. static pressure 
shown above. Cost comparisons are tabulated for a system of 
this design and an installation consisting of 10 package units of 
15,000 cfm each 


Savings in heat load can be made by shutting down 
the equipment or recirculating the air during nights and 
weekends in plants where the makeup requirements for 
hoods or process occur only during the daytime work 
hours. In such cases the ventilation equipment should be 
designed for recirculation by means of a_ convenient 
switchover. However, in laboratories where continuous 
research projects may be in progress it is safer to keep 


the systems in continuous operation. In large storage 
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It should be noted that there is little difference in the 
installed base cost. But this could vary widely, depending 
upon the type of installation (ceiling or floor mounting) 
of the small systems. Except for makeup air systems re 
quiring little or no ductwork the small units would be at 
a considerable disadvantage so far as the external addi 
tions are concerned. The savings in engineering and 
drafting time for the one system versus the 10 small ones 


would be very substantial 





TABLE 1—COST COMPARISON of a single 150,000 cfm sys 
tem and ten 15,000 systems of the package, air handling typ« 


is as follows 





spaces oO! similar areas having widely separated work 
areas it is not necessary in many instances to heat the 
entire building for comfort. Spot heating at the small 
work areas or stations can provide satisfactory working 
conditions it a great saving in heat load 

Where the temperature ol the air is not a factor. out 
side air may be introduced directly to process equipment 
wv to hooded areas. An example of this is shown by Fig 


In this case outside air ibout 65 percent of the re 





quired exhaust) is led directly to the enclosure. To keep 
the enclosure under a negative pressure, about 35 percent 
of the air is drawn from the adjacent area through a 1 
ft high opening at the bottom of one side of the enclosure. 
The large quantity of outside air introduced in this man- 
ner imposes neither an air nor a heat load on the main 
building area. 

Savings on makeup air requirements can be made by 
providing enclosure type hoods which give excellent con- 
trol with a minimum of air. The production requirements 
may not make them practical in many cases, but this 
should be carefully checked before reverting to an open 
design that may require three to four times the exhaust 
volume. Likewise, process equipment should be checked. 

All too often the air quantities are set on the basis of 
doubling the estimated requirements “just to be sure.” 
The cost and air handling problems of makeup air in the 
modern industrial plant make such an attitude expensive 
and unrealistic. Where there are questions as to the 
proper volumes required, it may be worthwhile to deter- 
mine the correct volumes by experiment or pilot models. 
When designing hoods, an experienced industrial ventila- 
tion or industrial hygiene engineer should be consulted. 

In designing heat recovery systems, particular atten- 
tion should be paid to the year ‘round building balance, 


building codes, and fire protection requirements. 


The desirability of installing heat recovery or conserva- 
tion systems for new or existing buildings and systems 
will depend upon the grouping of the building areas and 
systems, the cost of the recovery installation, and the re- 
turn which may be realized on the investment. Some sys- 
tems will cost as little or possibly less than conventional 
supply systems. Others will be too expensive or too im- 
practical to make the installation worthwhile. Only by a 
careful study of the individual problem and equipment is 


it possible to determine which will be the case. 
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Unusual Ductwork, Piping Follow Round Contour of Control Tower 


A CONTRACT to install air conditioning, heating, and ven- 
tilating equipment for the new $1,750,000 control tower 
at Newark Airport has been awarded to Hudik-Ross Co., 
Inc., mechanical (heating, piping, and air conditioning) 
contractor, 

The 150 ft concrete tower now under construction by 
the Port of New York Authority, will incorporate some 
of the most advanced design and equipment features yet 
devised for an airport control tower. 

The air conditioning facilities in the tower will serve 
a dual purpose. In addition to supplying comfort cooling 
for the Civil Aeronautics Administration personnel who 
control all air traffic at the airport, the system is designed 
to provide constant temperatures that will insure accurate 
operation of delicate electronic, radar, and weather equip- 
ment the year “round, The high velocity system with cen 
trifugal compressor will have a 100 ton cooling capacity. 

An unusual feature of the system will be the shape of 
the ductwork and piping which will follow the generally 
round contours of the uniquely designed building. The 


first floor of the tower, where the cooling equipment will 


be housed, will be cireular in shape, with a diameter of 


78 ft. The cooling tower, completely hidden by the design 
of the structure, will be located on the first floor roof, 
A. Gordon Lorimer, architect, designed the tower, and 


Slocum & Fuller are the consulting engineers. } 
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... structure to have 100 tons of air conditioning 


NEWARK AIRPORT control tower, depicted in architects 
model, will feature unique structural design, year ‘round air 


conditioning 
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The Law 


and Your 
Profits 


BY WILLIAM HURD HILLYER 


Subcontractor Stung by Valid Contract 


Ir a subcontractor receives a pur- 
chase order from a general contractor 
and, failing to sign it, proceeds with 
the work on the theory that the lack 
of his signature keeps it from being 
a contract, he can find himself the 
big loser. The subcontractor in the 
following case found this out. 
Hevibild Bros. were general con- 
tractors for the construction of a gen- 
erating plant. They invited subcon- 
tractor bids on piping, heating, and 
air conditioning. E. Quipp, Inc. 
submitted a figure of $70,000 to 
cover all three categories. Subsequent 
telephone conversations between 
Quipp and Hevibild 
Quipp making a revised bid of $40,- 
000 under the impression that air 
conditioning would be omitted from 


resulted in 


the new contract. 

In court Hevibild’s version of the 
talk was that air conditioning was 
still included and that the reduced 
figure resulted from certain omissions 
and changes in the other work. 

Before Quipp started performance 
on his subcontract, Hevibild sent him 
a written “purchase order” which in- 
cluded “air conditioning” in bold 
type and stated the agreed (reduced ) 
contract price. Quipp received this 
order, without which he was not au- 
thorized to start work. However, that 
concern’s officials claimed that they 
had not seen it, nor did they under- 


WILLIAM HURD HILLYER, author of this 
regular feature, is a contributor to a 
number of banking and financial publica- 
tions and has written several books on 
business. He has an extensive practical 
legal and financial background. 

This series presents actual cases. All 
names are, however, fictitious. It should, 
of course, be remembered that laws vary in 
different states. 
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stand it as including air conditioning. 
Manifestly, they did not sign it so as 
to make it a written contract. 

Quipp sent Hevibild a number of 
“progress reports” in the course of 
the work. These reports referred to 
piping and heating only, without men- 
tion of air conditioning. When the 
piping and heating work was fin- 
ished, Quipp demanded the balance of 
the contract price. Hevibild refused 
to pay because the air conditioning 
had not been installed. Quipp brought 
suit. Meanwhile, Hevibild 
$7000 to have the air conditioning 
work done by another firm. 


spent 


Plaintiff Quipp contended in court 
that, due to telephone misunderstand- 
ing, the minds of parties “never did 
meet on the scope of the work to be 
performed” and, consequently, “there 
was no express contract.” 

He claimed his right to the subcon- 
tract price for the piping and heating 
on the quantum meruit theory——to 
wit, that the contract price was rea 
sonable for these two services. 

From the circuit court’s decision 
against E. Quipp, Inc., that firm 
appealed. The state court of appeals 
affirmed the lower court’s decision, 


follow Ss: 


Quipp’s position is unsound in assum 


reasoning substantially as 
ing that no contract existed simply 
because he had a version of the agree- 
ment differing from that of defendant 
Hevibild. “An 


may be proved by direct evidence, 


express agreement 
circumstantial evidence, or both 
Here we have both types of proof.” 
In support of direct evidence, the 
higher court averred, “We have the 
‘purchase order’ sent by defendant to 
plaintiff. It specifically referred to air 


conditioning work. Since this order 
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authorized Quipp to proceed, and he 
did so on the basis thereof, he can be 
held to have assented to its terms. 

“The fact that ‘progress reports’ did 
not mention air conditioning could 
not change the contract. They merely 
show work completed by plaintiff. It 
does not appear that the air condition 
ing work must have been carried on 
at the same time as the piping and 
heating.” 

The judges were positive in point 
ing out that “the parties had actually 
negotiated about air conditioning 
work. A witness for the defendant 
testified that the last bid included it 
Furthermore, the pure hase order 
specifically referred to air condition 
ing work. Quipp should have taken 
notice of its contents. The trial court 
could have determined that the plain 
tiff did have such knowledge.” 

In respect to a counter-claim filed 
by the prime contractor for unper 
alle ve dly cove;rt d by 


formed work 


contract higher tribunal 
held that this 


accounting.” 


price, the 
“really involved an 

Citing authorities, the court of ap 
peals affirmed the lower court’s deci 
sion against the subcontractor, in 
cluding the allowance of a $7000 
offset to pay for the air conditioning 
installation by another firm 

To borrow from legal jargon——res 


speaks for 


itself, Subcontractor Quipp was cleat 


ipsa loquitur this case 
ly negligent in trusting a telephone 
conversation as a basis for a $30,000 
bid reduction, in accepting a purchase 
order apparently without looking at 
it, and in sending ambiguous progre 

reports lo ge neral contractor Hevibild 
As a result 


(uipp was a substantial 


loser, ; 
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2 EQUAL PERCENTAGE valve meets 
requirement of providing flow characteris- 
tics to match steep coil curve shown in 


Fig. 1 
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3. IF EQUAL PERCENTAGE valve is 
applied to coil so that pressure drop 
across valve is reasonable percentage of 
coil pressure drop and upstream pres- 
sure remains constant, heat output and 


valve position will have this relationship 


a Valve 


For Hot Water Heating Control 


If a control valve is to provide good proportioning control of the heat 
output of a hot water coil, it must have two features: 
* Equal percentage flow characteristics to match the steepness of the 


coil curve 


© High rangeability (ratio of maximum flow to minimum controllable 
flow) to control the flow at the very small percentage of maximum design 
that is necessary to limit the coil heat output below 10 percent. 

Both features are important. But by far the more important is high 


rangeability. Without it, equal percentage throttling plugs are of little 
value. High system turn-down ratio requires not only a well made valve, 
but also a carefully chosen one. Selecting a valve with less that 50 per- 
cent pressure drop at the design flow does not allow effective use of the 


high rangeability feature of the valve. 


BY W. G. YOUNG 

Manager of Product Engineering 
Automatic Controls Div. 
Barber-Colman Co. 


Wen the flow of water through a 
heating coil is reduced, the heat out- 
put of that coil follows a curve similar 
to that shown in Fig. 1. Such a steep 
curve puts a heavy burden on any 
valve whose job it is to proportion 


heat output. To be effective, such a 


150 


valve must (1) be designed to meet 
this steep coil curve, and (2) be able 
to reduce the flow to only a small 
percentage of design maximum. 
The equal percentage flow charac- 
teristic shown in Fig. 2 does a satis- 
factory job of meeting the first re- 
quirement. When an equal percentage 
valve is applied to a coil so that the 
pressure drop across the valve is a 
reasonable percentage of the coil pres- 


sure drop (50 percent drop for the 
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valve) and the upstream pressure 


remains constant (regulation across 
the pump or a reasonably flat pump 
curve), then the heat output vs 
valve position will appear as in Fig. 3. 

While the equal percentage valve 
fulfills the need for ample character- 
ization, it does not necessarily pro- 
vide for controllability near the closed 
end of the stroke. This requirement 
is not related to the shape of the 
throttling 


plug, but rather to the 
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clearance between the plug and seat, 
as illustrated in Fig. 4. 

It is sometimes thought that simply 
because a valve closes tight it can 
control flow between maximum and 
zero. Such is not the case. A point 
is reached where the effective area no 
longer decreases as the valve closes. 
This ratio of maximum flow to min- 
imum controllable flow is known as 
the rangeability of the valve. 

For example, if a valve could pass 
100 gpm (with a pressure drop of 5 
psi) and had a rangeability of 20 to 
1. the 
would be 5 gpm (if the pressure drop 


minimum controllable fiow 
were constant). Lowering the stem 
below this point would not further 
reduce the flow until the valve shuts 
off altogether. 


What Affects Rangeability? 


The determining factor affecting a 
valve’s rangeability is the clearance 
that can be held between the plug 
and the valve seat. This clearance is 
affected by: 

1) The temperature range over 
which the valve must operate. If the 
plug fits too closely, unequal expan- 
sion of the matching parts may cause 
binding. 

2) Installation 
distort the valve seat enough to cause 


techniques may 


the plug to stick. 

3) Manufacturing tolerances that 
can be held in competitively priced 
equipment. 

1) Foreign matter flowing in the 
lines may get wedged between plug 
and seat, causing the plug to stick. 

In the past, clearance between 
plug and seat ranged generally be- 
tween 0.01 to 0.025 in. difference in 
the two diameters. A clearance of 
0.010 in. on a 1 in. diam valve re- 
sults in an area reduction of about 
50 to 1. The same clearance on a 14 
in. valve would result in a reduction 
of only 25 to | 


maximum). 


(minimum flow 4 
With the 


trend toward individual room control 


percent of 


where zones are broken into smaller 
areas requiring smaller valves, range- 
ability has become an all important 
factor. 

It has gained still more importance 
with the increased use of hot water 
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as a heating medium. With steam, 
heat output is directly proportional 
to flow. But with water, 4 percent 
flow results in about 23 percent heat 
output. The resultant system range- 
ability would be only 3.5 to 1. 
Outdoor reset on the hot water 
source helps relieve this situation 
especially during colder weather. The 
use of direct radiation on the same 
heat source limits the reduction in 
during milder 


water temperature 


weather. 


What Is Rangeability Value? 


Rangeability of a valve when ap- 
plied to a system is often less than 
the theoretical value. For example, 
if the required design flow were LO 
gpm, but the selected control valve 
passed 20 gpm when wide open, the 
minimum controllable flow (assuming 
a 20 to 1 rangeability) would be | 
gpm. However, design flow is only 
10 gpm. So the system rangeability 
would be only 10 gpm, divided by | 
gpm, or only 10 to 1. Because the 
valve was twice too large to start 
with, its rangeability when applied to 
the system has been cut in half. The 
useful rangeability of the valve, when 
applied to the system, is called turn- 
down ratio. 

Factory ratings as applied to 
rangeability are based on a constant 
pressure drop across the valve al all 
times. As valves close off, decreasing 
the flow of water within the system, 
the pressure loss in the supply mains 
decreases also. In addition, the cir- 


culating pump has a regulation curve 


a Bie 


“a 


Mad te f- 
moe" 


4 CONTROLLING of flow to only a 
small percentage of design maximum, 
near closed end of stroke, is related to 


clearance between valve’s plug and seat 
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such that, as the flow decreases, the 
pressure output of the pump increases, 
as shown in Fig. 5. Both of thes 
factors tend to increase the pressure 
drop across the valve as it reache 
the minimum controllable tlow 

If the pressure drop across the 
valve quadruples, the minimum con 
trollable flow will increase by a fa 
tor of 2, thus cutting the turn-down 
ratio in half. For example, a 1% in 
valve will pass 9 gpm with a 5 psi 
pressure drop when the stem is up 
With a 20 to } 


controllable flow will be 


rangeability, the 
minimum 
0.45 gpm. If the regulation of the 
pump, coupled with the decrease in 
pressure loss of the supply main 
caused the pressure across the valve 
to increase to 20 psi, the minimum 
controllable flow would be 0.9 gpm 
The turn-down ratio would then be 
only 10 to 1. 


How About Pressure Drop? 


Poor relationship of pressure drop 
across the valve to the pressure drop 
across the control device (such as a 
coil in a fan coil unit) has the same 
adverse effect as poor pump regula 
tion. For instance, if the pressure 
drop across a 4 in. valve were | psi 
with 4 gpm flowing and the loss in 
the coil at 4 gpm were 9 psi (often 
referred to as a 10 percent drop), the 
effect would be that the total pressure 
of the supply mains would appear 
across the valve when it closes. This 
means that the pressure drop would 
increase from | psi when the valve is 
open, to 10 psi when it is closed 

As the pressure drop increases, the 
turn-down ratio decreases. If the 
rangeability were 20 to | at a con 
stant drop of | psi the turn-down 
ratio of the valve. as applied to the 
coil, would be about 7 to | as the 
pressure drop approaches psi 
Since approximately 15 percent 
the flow to a hot water coil results in 
about 60 percent of the coil heat out 
put, the turn-down ratio of the system 
is less than 2 to 1. If the allowable 
pressure drop across the control valve 
were 50 percent at full flow instead 
of 10 percent, the turn-down ratio of 
the valve, as applied to the coil 


would be increased to about 14 to | 
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5-6 IMPORTANCE OF HIGH TURN-DOWN RATIO is shown on these recorder charts. Load on induction 
unit was varied from maximum to minimum and resultant discharge temperature observed. Fig. 5 is record of 
'/, in. proportioning valve with high rangeability (plug clearance of 0.003 in.); Fig. 6 represents same sized 


valve with low rangeability (plug clearance of 0.006 in.) 


and the lesser minimum flow would 
improve the turn-down ratio of the 


system, 


Valve Clearance Important, Too 


To make a valve that will effective- 
ly throttle the heat output of a hot 
water coil, the clearance between seat 
and plug diameters must be held to 
a minimum for a rangeability of 75 
to | or better. 

The two recorder charts shown in 
Figs. 5 and 6 illustrate the impor- 


tance of high  turn-down ratio. 


These charts were made on an in- 


duction unit set up in a laboratory 
where the load could be varied 
from maximum to minimum and the 
resultant discharge temperature ob- 
served. 

Fig. 5 shows results taken with a 
lf, in. valve having a 0.003 in. clear- 
ance between plug and seat. The 
rangeability is approximately 84 to 
1. This valve was positioned by a 
proportioning operator controlled by 
a thermostat with its thermal element 
in the return air. Note that as the 
load is decreased (denoted by the 
wall temperature rising), the dis- 
charge temperature gradually lowers 


to compensate, 


Fig. 6 illustrates an almost dupli- 
cate test. The only difference is that 
the throttling plug was first removed 
from the valve and an additional 
0.003 in. was ground off the diameter 
(rangeability about 42 to 1), making 
the clearance 0.006 in. instead of 
the original 0.003. Note how the dis- 
charge temperature follows the reduc- 
tion in load until a point is reached 
where lowering the valve stem no 
longer reduces the flow. The valve 
then goes into a cycling condition, 
regulating the discharge by closing 
off tight and then reopening in an 


“on-off” manner. aa 
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Pipe Welding Terms Defined 


BY HELMUT THIELSCH 
Metallurgical Engineer 
Industrial Piping Div. 

Grinnell Co., Inc. 





Annealing: A process involving heating and cooling, usually applied to induce softening 





Arc welding: A group of welding processes an electric arc or arcs, with or without the use of 
wherein coalescence is produced by heating with filler metal. 





Automatic welding: Welding with equipment controls by an operator. The equipment may o1 
which performs the entire welding operation with- may not perform the loading and unloading of 
out constant observation and adjustment of the the work. 





Backing ring: Weld joint backup in the form of a ring used in the welding of piping 





Base metal (parent metal): The metal to be welded or cut. 





Bevel: A type of end (or edge) preparation. 





Bevel angle: The angle formed 


, Bevel angle Bevel angle 
between the prepared edge of a 





member and a plane perpendicu- 
lar to the surface of the member. 











Bond: The junction of the weld metal and the 
base metal, or the junction of the base metal parts 
when weld metal is not present. 





Butt joint 
Butt joint: A joint between two members lying 
in approximately the same plane. 





Butt weld: A weld in a butt joint. 





Chamfering: The preparation of a contour, of a member for welding 
other than for a square groove weld, on the edge 
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Cold working: Deformation of a metal plasti- 
cally. Although ordinarily done at room tempera- 
ture, cold working may be done at a temperature 


and rate at which strain hardening occurs. Bend- 
ing of steel piping at 1300 F would be considered 
as cold working operation. 





Controlled cooling: A process of cooling from 
an elevated temperature in a predetermined man- 
ner to avoid hardening, cracking, or internal dam- 


age, or to produce a desired metallurgical micro- 
structure. This cooling usually follows the final 
hot forming or postheating operation. 





Corner joint: A joint between two members lo- 
cated approximately at right angles to each other 


in the form of an “L.’ 





Covered electrode: A filler metal electrode, used 
in arc welding, consisting of a metal core wire with 
a relatively thick covering which provides protec- 
tion for the molten metal from the atmosphere, 


improves the properties of the weld metal, and 
stabilizes the arc. Covered electrodes are exten- 
sively used in the shop fabrication and field erec- 
tion of piping of carbon, alloy, and stainless steels. 





Cutting torch: A device used in oxygen cutting 


lor controlling and directing the gases used for 


preheating and the oxygen used for cutting the 
metal. 





Deposited metal: Filler metal that has been added during a welding operation. 





Depth of fusion: The distance that fusion ex- 
tends into the base metal from the surface melted 


during welding. 











lidge joint: A joint between the edges of two or 
more parallel or nearly parallel members. 


Edge joint 





Edge preparation: The contour prepared on the 
cdye of a member for welding. See also End prepa- 
ration. 


- Edge 
preparation 





Electrode: See Covered electrode. 





End preparation: The contour prepared on the end of piping for welding. 





Filler metal: Metal to be added in making a weld. 





Fillet weld: A weld of approximately triangular 
cross section joining two surfaces at about right 
angles to each other in a lap joint, tee joint, or 


corner joint 


Fillet weld 
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Flat land bevel: A square extended root face 
preparation extensively used in inert-gas, root-pass 
welding of piping. 


Flat land bevel 





Flat position: The position of 
welding wherein welding is per- 
formed from the upper side of 
the joint and the face of the weld 
is approximately horizontal. 





& 








Full annealing: A softening process in which 
carbon and alloy steel is heated to a temperature 
above the transformation range and, after being 
held for a sufficient time at this temperature, is 


cooled slowly to a temperature below the trans 
formation range. Ordinarily cooling is done in the 


furnace. 





Full-furnace annealing: Full annealing of a com- 


plete steel section, such as a fabricated piping as 


sembly done in a furnace 





Fusion: The melting together of filler metal and 
base metal, or of base metal only, which results 


in coalescence. See Depth of fusion. 





Fusion zone: The area of base metal melted as 


determined on the cross-section of a weld. 


Fusion zone 





Gas welding: A group of welding processes 


wherein coalescence is produced by heating with 


a gas flame or flames, with or without the use of 


filler metal 





Groove: The opening provided for a groove weld. 





Groove angle: The total in- 
cluded angle of the groove be- 
tween parts to be joined by a 


groove weld. 





Groove angle 





Groove face: That surface of a member included 


in the groove 


WITIITITITITITIIITT TN 
} a 


Groove face 


LA. 





Groove radius: The radius of a J- or U-groove. 
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Groove weld: A weld made in the groove be- 
tween two members to be joined. The standard 





types of groove welds are as follows: square 


Groove weld 
groove weld; single v-groove weld; single bevel 





groove weld; single u-groove weld; single j-groove 
weld; double v-groove weld; double bevel groove 








weld; double u-groove weld, and double j-groove 
weld, and flat land single and double v-groove 


welds. 





Heat-affected zone: That por- 
tion of the base metal which has ‘ ~ Weld 
not been melted, but whose - | Heat affected zone 


mechanical properties or micro- % + Unaffected base metal 
structures have been altered by 








the heat of welding or cutting. 


Horizontal fixed position: In pipe welding, the 
position of a pipe joint wherein the axis of the Axis of pipe 
pipe is approximately horizontal and the pipe ts 
not rotated during welding. Z 


Horizontal position: G roo ve 














weld—-The position of welding 


wherein the axis of the weld lies )DDD)DD)DDDDDBODYDDBDDDDDDDDDDDDDDDDD)) 


in an approximately horizontal MS DLISIDILLIL LI) Cis of weld 
)VVDDDDIDADDIDDODIDIDDORDOMIDDODDDDDDDDIID 








plane and the face of the weld 





lies in an approximately vertical 


plane. 











Horizontal position: Fillet 


weld. The position of welding 











wherein welding is performed on 


the upper side of an approximate- —— Axis of weld 


id 





ly horizontal surface and against 


an approximately vertical surface. 











Horizontal rolled _ position: 


Pipe welding. The position of a Rotation 
pipe joint wherein welding is per- Anis of pipe 
formed in the flat position by 


rotating the pipe 











Hot working: Plastic deformation of metal at moly piping at temperatures between 2000° and 
such a temperature and rate that strain hardening 1600 F would be considered hot forming opera- 
does not occur. Extruding or swaging of chrome- tions. 





More pipe welding terms will be defined and illustrated 
in early issues. =f 
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President's Message 


Society Autumn Activities 


November is the last month for discussion of the merger plan 
with ASRE, The plan in its final form is the result of months of meet- 
ings and discussions by committee members and by your Officers and 
the Council. All chapters have been urged to devote program time to 
the subject and many have done so. Every effort has been made to get 
the essential information concerning the plan into the hands of mem- 
bers of the Society. Mail ballots for use in proxy voting were distrib- 
uted in October and the proxies will vote at the Special Meeting, De- 
cember Ist, in Chicago. The Officers and the Council again urge that 
every eligible member exercise his voting right either by authorizing a 


proxy vote or by attending the Special Meeting and voting in person. 


October of each year is marked as the time when many Society 
PERSONNEL activities get into full swing. At the Headquarters office, budgets have 


to be considered and worked out; the Annual Meeting program needs 





cE. R. QUEER completion and approval; membership programs are vitalized; the 
President annual edition of THE GuipE is made ready for printing; committees 
meet and plan their activities. Only a few of the chapters meet 
A. J. << Peasident throughout the summer months, but all have their programs under 
ST ia, way by October. In short, just about every function of the Society is 
WALTER A. GRAN making progress at this season. 
Second Vice President 


JOHN H. FOX During October too, I had the pleasure on the 15th of presenting 


Treasures a charter to our new San Diego Chapter in California, which is the 


73rd local group to be organized. Also on the 20th, I had the pleasure 

A. V. HUTCHINSON 
Executive Secretary & j 
Manager of Publicatio: Worth, Texas. In between these two dates, there was a Council meeting 


r 


of attending a special fall meeting of chapters of Region 6 in Fort 
at Las Vegas. 


This matter of my travel during October brings to mind the point 
that the new regional plan makes it possible for the President to have 


J. W. MAY personal contact with representatives of every chapter of the Society 
Chairman 


Publicat by attending the meetings of the Regional Chapters Committees. Dur- 
ubdDlIcalor 


ing the year, I was privileged to attend all these meetings. I can 
H. M. HENDRICKSON report that this was a source both of personal pleasure and inspiration, 
W. L. ROSS and also that it offers an opportunity for the President to feel that 
he is in touch with chapter needs and chapter thinking. So also being 
present at the charter meetings of the two new chapters, at Calgary 
last spring and at San Diego during October, gave me a feeling of 
being in touch with Society expansion in a very real sense. These ex- 
c. H. B. HOTCHKISS periences also tend to confirm the feeling that the Society is a live and 
Editor moving force in the affairs of its members, and renders a real service 
ANNE O'NEIL to our profession and to the public. 
Assistant Editor 


cE. 


Information on other 
Society personnel can 
be found on page 172 
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Pulsations in Single-Port Gas-Fired 


Residential Heating Equipment 


By C. F. Speich* and A, A. Putnam**, Columbus, Ohio 


This paper is the result of research sponsored jointly by the 
AMERICAN SOCIETY OF HEATING AND AIR-CONDITIONING ENGI- 
NEERS, the American Gas Association and the Oil Heat Institute 


of America, 


SUMMARY—This report sum- 
marizes the results of research 
conducted on combustion oscil- 
lations in gas-fired single-port 
heating units. This work was ac- 
complished as part of a four- 
year program on a fundamental 
study of pulsations and oscilla- 
tions in gas- and oil-fired heat- 
ing equipment. The mechanism 
of oscillations for single-port 
gas units was found to consist 
of a vortex-shedding phenome- 
non at the burner lip coupled 
with a pressure fluctuation in 
the heating unit. The natural 
frequency of the vortex shed- 


ULSATIONS in heating equipment 

have plagued manufacturers and 
users for many years. The suppres- 
sion or elimination of these pulsa- 
tions has led to the evolution of a 
large number of suppression tech- 
niques. Unfortunately, no one tech- 
nique seems to be adaptable to all 
pulsation problems. While users were 
becoming more noise conscious, the 
entire problem has been aggravated 
by the trend toward placing smaller, 
tighter heating units nearer the liv- 
ing areas of the residence. Need has 
therefore arisen to find the basic 
causes of the pulsations and thereby 
obtain better ways of curing the os- 
cillations. To implement this search 
for the basic causes of pulsation, a 
research program was initiated at 
Battelle in May, 1954, to (1) deter- 
mine the basic mechanism of oscilla- 


tion in both gas- and oil-fired heating 


* Principal Mechanical Engineer, Battelle Me 
morial Institute 
Assistant Division Chief, Battelle Memorial 
Institute 
For presentation at the 65th Annual Meeting 
of the AMERICAN Society OF HFATING AND AIR 
CONDITIONING ENGINEERS, 7 Philadelphia Pa., 


January 195¢ 
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conducted through Battelle Memorial 


ding was found to be a function 
of the average velocity of the 
combustible gas stream, where- 
as the frequency of the pressure 
fluctuations in the heating unit 
is determined by the resonant 
frequency of the furnace or 
boiler. It is the degree of the 
coupling between these two fre- 
quencies when they are together 
which determines the amplitude 
of oscillation. Applying the 
knowledge of the details of the 
driving mechanism, it is possible 
to devise more basic means of 
suppressing oscillations in these 
units. 


units, and (2) determine means ol 
suppressing or eliminating these os 
cillations or pulsations. During the 4 
years of this program, studies have 
been made of oscillations in gas-fired 
multiple-port, gas-fired — single-port 
and oil-fired heating units. Numerous 
investigations of all 3 types of units 
have been made both in the field and 
in the Battelle laboratories. During 
different variables 


or parameters have been studied to 


this time, many 


determine what effect each had on 
the oscillations o1 pulsations of the 
units. From these studies, the basic 
mechanism for the oscillations in 
each of these units has been postu 
lated. 

This is the fourth in a series olf 
papers presenting the findings of this 
project'’**. The purpose of this paper 
is to outline the basic mechanism of 
single-port gas-fired 


Included are the find 


ings leading up to the postulation of 


oscillation for 


heating units. 


the mechanism, a description of the 


mechanism from a macroscopic View 


Ext 
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Institute. 


point, and additional data which up 
pear to confirm this mechanism. As 
a preface to a succeeding pape A the 
application of this mechanism to the 
suppression of single-port gas flame 


oscillations is discussed briefly 


Terminology 


To aid in discussing the theroreti 


cal considerations and the results of 


the tests, a number of acoustical 


terms will be defined 
Fig. | shows the sinusoidal varia 


lions ol pressure with time and 


space, and those terms which may be 


clarified by illustration sre shown on 


the figure 
n periodic ariation with 
re ure th respect to the am 
ure. During oscillation, the pre 
ilternately re t i id ile 
than the ) 
». Pulsation ! co dere » be the 
ae ilele ( oO hy " oscilla 
That i pulsations « , een, telt 
d | thie ssured a 


urroundis 


! thrust 


oscillation 


that they 
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6. Frequency: number of periods occur- 
ring in one second or number of cycles 
per second (cps). 

7. Amplitude: absolute value of the 
maximum difference between the instan 
taneous static pressure and the ambient 
pressure in a given period. The variations 
in the instantaneous static pressure can 
be with respect to time or space and the 
value of the amplitude need not be the 
same for both. 

8. Phase: 
through which the independent variable, 


fractional part of a_ period 


usually time, has advanced, measured from 
an arbitrary origin. The origin is usually 
chosen so that the fraction is less than 
one, 

9. Wavelength: distance between 2 wave 
fronts in which the pressures have a dif 
ference in phase of one complete period. 
During one period, the wave has advanced 
a distance equal to the product of the 
velocity of sound by the period. 

10. Mode 


is equal to the number of half wavelengths 


Vumber: the mode number 


along a given dimension for a given sys 


sure is equal to the amplitude during a 
given period. 

14. Natural 
at which a system will tend to oscillate 
when disturbed. The natural acoustic fre- 


Frequency: the frequency 


quency of an enclosed space is a function 
of the configuration and volume of the 
spac oe 

15. Resonance: for this discussion, res- 
onance can be considered to be a condi- 
tion in a system where the frequency of a 
periodic driving force on the system is 
equal to the natural frequency of the sys 
tem. The effect of resonance is to cause 
oscillations of large magnitude in the 
system and to allow coupling for maxi- 
mum energy transfer to take place be 
tween the system and the driving force. 

16. Resonant Frequency: the frequency 
of the periodic driving force which causes 
a system to resonate. 

17. Normal Frequency: for this discus 
sion, normal frequency denotes the fre 
quency of vortex shedding from the lip 
of the burner tube when the burner is 


external to the furnace 
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Typical Pressure Variation With Time 
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ne an 
Va _ 


Average static 


correction 


pressure Stotior ory wove 


= Distance 
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Typical Pressure Distribution in Space for 
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Oscillation or pulsatior 


Organ pipe End. | 


Fig. 1 (left) — 
Pressure varia- 
tion in an oscil- 
lating gaseous 
system 








tem. The fundamental mode of a simple 
system represents the situation where the 
mode number for the system is equal to 
one for each dimension under considera 
tion, 

ll. Standing Wave: oscillations having 
a fixed distribution of amplitudes in space 
and characterized by the existence of 
nodes and antinodes that are fixed in 
space. In the fundamental mode of a 
heating unit, the acoustic pressures at all 
points are in phase. 

12. Nodes: locations in a standing wave 
where the instantaneous pressure is equal 
to the ambient pressure during a_ given 
period. 

13. Antinodes: locations in a standing 
wave where the instantaneous static pres- 
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Fig. 2 —— Experi- 

mental gas-fired 

furnace for oscil- 
lation studies 
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resonant 


18. Helmholtz 


frequency of an enclosure made up of one 


Frequency: a 
or more nearly closed volumes, and one 
or more openings or connections of small 
cross-sectional area. The magnitude of 
this frequency is dependent upon the 
shape of the system and the mode of 
oscillation. 

19. Helmholtz-type Oscillation: an oscil- 
lation occuring within an enclosure at or 
near the Helmholtz frequency 
of the 
results 


20. Damping: the attenuation 


amplitude of oscillation which 


from frictional and acoustical radiation 
effects in the system 

21. Coupling: an interaction between 
systems. In this paper, the interaction is 
between the vortex shedding and the pres 
sure oscillation in the heating unit. When 
there is little interaction, the coupling 
is said to be low or loose; when there is 
large interaction, the coupling is said to 
be high or tight 

22. Percent Theoretical Air 


the weight ratio, multiplied by 100 of the 


Primary 


actual primary air flow to the minimum 


Ww 
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air flow needed for theoretical complete 
combustion. For all of the investigations 
of single-port burners during this project, 
natural gas was used as the fuel. Upon 
the advice of the Pulsation Research Steer- 
ing Committee, the stoichiometric air-fuel 
ratio for natural gas was taken to be 9.8 


to |. 


Initial Investigations 


As a starting phase, trips were 
made into the field and to labora- 
tories of various manufacturers of 
residential gas-heating units. By in- 
different 


units, it was determined that the fre- 


vestigating a number of 
quency range of the oscillations oc- 
curring in heating units fired with 
single-port gas burners was between 
10 and 80 cps,'* and were of the 
standing-wave type. In addition to 
these field 


type of single-port gas unit with a 


studies, a conventional 
drum-type heat exchanger was in- 


vestigated more extensively in the 


laboratory. These additional studies 
confirmed the field test results that 
the oscillations were of the standing- 
wave type. The experience of manu 
facturers and members of the Pulsa- 
tion Research Steering Committee, 
plus the results of these studies, in- 
dicated that there were a number of 
variables which could have some 
effect on the amplitude of oscillation 


produced by the heating unit. 


Fig. 2 shows the experimental 
single-port gas furnace construc ted to 
permit the more complete investiga- 
tion of the effect of various par- 
ameter changes on oscillations. This 
furnace was free from internal com 
plexities. All of the factors investi- 
gated and the results ‘obtained are 
presented in detail in Appendix B 
and Cy. Of the variables investigated, 
only the rate of primary air flow had 
any large effect on the amplitude of 
oscillation. Other variables such as 
the secondary air opening, which 
controls the rate of secondary air 
flow. were found to have a small ef.- 


fect on the amplitude of oscillation. 


fit is inned t tblish the 


the paper in the TRANSACTION 


Heating, Piping & Air Conditioning, 


This effect was later attributed to 
changes in the acoustic system where- 
by both the resonant frequency of the 
furnace and the position of the pres- 


sure antinode inside the furnace were 


G 


4 
." 
} 


nearly as large as that experienced 
with changes in primary-air flow 

A change in the length of the 
burner tube was also found to affect 


the amplitude of oscillation. This 


Fig. 3 — Sequence of high-speed photographs showing the shedding of vortices from 
a single-port burner external to the furnace (58 percent primary theoretical air) 


controlled partially by the second 
ary-air opening. If changing the size 
of this opening caused the pressure 
antinode to approach the flame, then 
an increase in the amplitude of os 
cillation would be noticed. Howeve 


this change in amplitude was not 
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effect will be discussed 


in greater detail 


ubse que ntly 


Other parameter uch 3 preadet 
diameter, spreader height, and po 
tion of the burner in the furnace 
were found to have little or no effect 
oscillation 


on the implitude ol 
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Since changes in primary air-flow 
rate caused the only large change in 
the amplitude of oscillations, it be- 
came apparent that the mechanism 
of oscillation was concerned with 
events which occurred at the burner 
lip or in the burner tube. 

At the beginning of these studies, 
high-speed movies were taken of the 
flame with the burner inside the fur- 
nace. Analysis of these photographs 
indicated that there were periodic 
disturbances in the flame which had 
the appearances of vortices being 
shed from the lip of the burner tube. 
Photographic sequences of this phe- 
nomenon were shown in the first 
report of this series’, The indication 
that vortex shedding from the burner 
might be present was considered an 
important step in finding the basic 
mechanism of oscillation. Therefore, 
additional high-speed movies were 
taken. These movies were taken of 
the flame with the burner external 
to the furnace and in a large room, 
in order to eliminate the effect of 


the furnace as a variable. 


Fig. 3 shows a typical photograph- 
ic sequence of the vortex shedding 
under the condition of the burner in 
a large room. These vortices indi- 
cated by the circles on photographs 
2 through 8, appear like smoke rings 
passing up through the flame and 
causing undulations along the en- 
velope of the flame. Different air and 
fuel-gas flow rates used to determine 
to what degree the frequency of the 
vortex shedding was dependent on 
the velocity of the combustible gas 
at the burner port and on the mix- 
ture ratio. No effect of mixture ratio 


was found, 


Theoretical Aspects of Driving 


Oscillations 


Using the data presented thus far 
as background material, it is now 
possible to discuss the theoretical 
considerations leading to a_postula- 
tion of the mechanism of oscillation. 


It will be 


criterion* can be applied to these 


shown how Rayleigh’s 


142 


oscillations and what components of 
the heating unit are involved in the 
generation of oscillations. In connec- 
tion with the discussion of the mech- 
anism of oscillation, the separate ef- 
fects of primary air flow, firing. rate, 
and furnace volume on the ampli- 
tude of oscillation will be brought 


out. 


Rayleigh’s Criterion 


One of the basic hypotheses which 
explain oscillations in combustion 
systems was first proposed by Lord 
Rayleigh*. Appendix A has been de- 
voted to a fuller explanation of his 
criterion. For this discussion, how- 
ever, it is sufficient to state that an 
oscillation can be sustained when the 
rate of heat release of a flame is a 
maximum when the pressure of the 
system is a maximum or, conversely, 
when the rate of heat release of the 
flame is a minimum when the pres- 
sure is a minimum. If one or the 
other of these conditions is met and 
the driving force exceeds the damp- 
ing losses, then an oscillation will be 
sustained. It should be noted that 2 
events are involved in this criterion; 
there must be some means by which 
a periodic pressure fluctuation is 
present at the flame and there must 
be a periodic variation in the rate 
of heat release of the flame. Apply- 
ing these conditions to a gas-fired 
single-port heating unit, it will be 
shown that the required pressure 
fluctuations arise from a Helmholtz- 
type oscillation of the volume of 
gases in the furnace or boiler into 
and out of the inlet openings and 
the stack. The periodic variations in 
the rate of heat release occur as a 
result of vortex shedding from the 


burner lip, 


Pressure Variation 
in Heating Unit 


Combustion of a turbulent gaseous 
mixture at and beyond the burner 
lip is a partially random process and 
as such would produce random noise. 


However, because the burner is con- 


tained within a volume in the fur- 
nace or boiler, the burner will be in 
an environment having one or more 
resonant frequencies. Therefore, al- 
though the flame produces noise at 
many frequencies, those frequencies 
which are equal to the resonant fre- 
quencies of the furnace or boiler will 
be accentuated. Thus, a_ standing 
wave of fluctuating amplitude will 
be set up inside the furnace or boiler. 
The internal volume of most drum- 
type furnaces, for instance, is such 
that the Helmholtz 
quency will fall in the range of fre- 


resonant fre- 


quencies between 40 and 80 cps. It 
is this mode of oscillation that is of 
major concern to this discussion. 
In the subsequent discussion, the 
resonant frequency of the heating 
unit will be assumed as constant for 
any given configuration. The reso- 
nant frequency is a function of the 
volume of the combustion chamber, 
the configuration of the inlet region 
of the heating unit, and the absolute 
temperature of the gases in the stack. 
These items varied during the. course 
of the different investigations; thus, 
the resonant frequency also varied. 
However, this variation was believed 
to be small, and was considered neg- 


ligible in the following discussion. 
Possible Sources of Driving 


Periodic variation in the rate of 
heat release required to sustain 0s- 
cillation can be provided by vortices 
passing through the flame. The cause 
of these vortices. however, has to be 
understood before the mechanism of 
oscillation can be fully determined. 

The presence of these vortices 
could be explained by 2 different 
mechanisms. It was possible that a 
pressure oscillation in the furnace 
would cause a pressure oscillation of 
the same frequency to occur in the 
burner tube. Whereas the pressure 
amplitude at the spud would be es- 
sentially zero, the pressure at the 
burner outlet would correspond to 
that of the furnace. Therefore, there 
would also be a velocity fluctuation 
at the burner outlet. During part of a 
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complete velocity fluctuation cycle, 
the mixture would emerge from the 
burner in the form of a jet whereas 
during a later portion of the cycle, 
under severe oscillating conditions, 
the gases would flow back into the 
burner much like water flowing core- 
less-fashion into a drain. This fluc- 
tuation in velocity could cause vor- 
tices to shed periodically from the 
burner lip. The frequency of these 
vortices would be the resonant fre- 
quency of the furnace with the mag- 
nitude governed by the length of the 
burner tube as well as the amplitude 
of oscillation in the furnace. The 
second possibility suggested was that 
the vortex shedding was an aerody- 
namic rather than an acoustic phe- 
nomenon. Thus, it would be depend- 
ent only on the port diameter and the 
average combustible gas velocity. 
The first 


not to be the principal cause of the 


mechanism was found 


vortices when more extensive studies 
were made of the effect of changes 
in burner-tube length on the ampli- 
( Appendix B). 


However, as will be shown later, this 


tude of oscillation 


effect does seem to be present in a 
small way, and may tend to regulate 
the shedding of the vortices at high 
primary air-flow rates. By taking 
high-speed movies of the flame, with 
the burner outside of the furnace, 
it was found that the vortices still 
were present and that, in the ab- 
sence of a furnace with its own 
resonant frequency, their frequency 
was a function of the combustible 
gas velocity. Once this fact had been 
established, the mechanism could be 
postulated. 


Aerodynamic Vortex Shedding 
as a Source of Driving 


Vortex shedding from objects im- 
mersed in fluid streams is not an 
uncommon occurrence in nature’, 
One way to determine if a vortex 
shedding is of the aerodynamically 
induced type is to perform a correla- 
tion of 2 dimensionless parameters 


which involve the frequency of the 
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disturbance, the physic al size of the 
object, and several flow properties of 
the fluid. For this co-relation the 
Strouhal number (v D/V’) is plotted 
as a function of Reynolds number 
(p VD ph). 


mensionless groups are defined as 


The terms in these di- 


follows: 

frequency of the disturbance, 
cycles per second 
diameter of the object, feet 
average velocity of the fluid, feet 
per second 
density of the fluid, pounds per 
cubic toot 
absolute viscosity of the fluid, 
pounds per foot per second 


In this particular correlation, v is 


the average frequency of vortex shed- 
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Fig. 4 — Strovhal number as a function 

of Reynolds number for the single-port 

burner external to the experimental 
furnace 


ding obtained from a frame-by-frame 
analysis of the high-speed movies, 
D is the burner-port diameter, and 
V is the average velocity of the com 
bustible mixture flowing out of the 
burner port. p and » were found for 
the gas and air mixtures at the con 
ditions when the movies were taken. 

Fig. 4 is a log-log plot which 
shows the results of this correlation 
when applied to 2 independently run 
sets of data for the single-port gas 
burner outside of the furnace. The 
values used to obtain the data points 
are presented in Table B-1 of Ap 
pendix B. The conditions under 
which each set of data was obtained 


were duplicated as well as possible 
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The 3 high points could represent 


errors in determining the  vortex- 
more like 


double its 


shedding frequencies or, 
ly. vortex shedding at 
fundamental or normal frequency as 
indicated by the dashed line. Such a 
phenomenon has been reported o 
casionally in the literature. The re 
mainder of the data scatter by only 
a small amount about the solid line 
with a one-to-one slope. It is felt 
that this correlation is significant, 
and indicates that the frequency of 
vortex shedding is dependent princi 
pally on the average velocity of the 
combustible gas flowing out of the 
burner tube, and to a lesser extent, 
if any, on the burner port diameter 
It should also be noted that firing 
rate, which was varied widely for 
these studies, did not affect the cor 
relation, except that a low-firing rate 
and high Reynolds number seemed 
to provide the second mode fre 
quency of vortex shedding. 

The production of vortices from 
the end of a tube through which a 
fluid is passing has been re ported by 
Wille, Domm, and Wehrman®. They 
results on 


present vortex shedding 


from the lip of a nozzle through 
which a fluid is passing at low veloc 
ities. This report gives a confirma 
tion to the phenomenon ol vortex 


shedding observed during the ex 
perimental work, and to the general 
relation observed between the dimen 
sionless groups. 

After the vortices shed from. the 
burner lip, they pass through the 
flame front where they momentarily 
change the rate of heat release of 
the flame. Since the passage or vor 
tices is periodic, it can be expected 
that the variation in the rate of heat 


release will likewise he periodic 


Experimental Verification of 
the Mechanism of Oscillation 


As has been shown, the oscillation 
present in gas-fired single-port heat 
ing units results from a_ pressure 
fluctuation and a variation in th 
rate of heat release. It is the coupling 
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or phasing between these components 
which determines the amplitude of 
the oscillation. Obviously, when the 
coupling is precise, the amplitude 
will be a maximum, This will occur 
when the normal frequency of vortex 
shedding is equal to the resonant fre- 
quency of the furnace or boiler. An 
oscillation of reduced amplitude may 
still be sustained when the normal 
frequency of vortex shedding is 
either less than or greater than the 
of the heating 


resonant frequency 


unit, 

If the 2 frequencies were distinct 
and different, and no interaction took 
place, then this difference in fre- 
quency would result in a beat phe- 
nomenon. However, the frequencies 
are not distinct. Both the resonant 
furnace frequency and the normal 
frequency of vortex shedding are 
sloppy. Furthermore, recent work by 
Garber’ has shown that in an axially 
symmetric vortex-shedding system, 
the presence of a driving frequency 
will, in some manner, help time the 
vortex shedding. By Rayleigh’s cri- 
terion, the proper input of heat re- 
sulting from the vortex shedding will 
drive the acoustic oscillation. Thus, 
the 2 oscillating systems couple or 
interact, with a feedback system set 
up. However, one still expects that 
as the frequency of the 2 basic com- 
ponents draw apart, the amplitude 
of oscillation involved in the system 
will decrease. Furthermore, at some 
point it will be expected that the 
feedback 


and the oscillation will take on more 


system will break down, 
and more of the characteristics of a 
beat phenomenon. In practice, this 
may show up as a surging as is de- 


fined in the terminology. 


Changes in Primary 
Air-Flow Rate 


lig. 4 showed a definite correla- 
tion between Strouhal number and 
Reynolds number for flow through 
a burner external to a heating unit. 
If the burner port diameter, mass 
density, and absoiute viscosity are 
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assumed constant, then a plot of 
vortex-shedding frequency as a func- 
tion of average combustible gas veloc- 
ity can be made. A plot of this na- 
ture would indicate that this fre- 


quency increased with increasing 


velocity. If at low primary air-flow 





Average Amplitude of Oscillation 








” $0 60 70.~SCO 
Primary Theoretical Air, per cent 


Fig. 5 — Average amplitude of oscilla- 

tion as a function of primary theoretical 

air for the single-port gas furnace at a 
firing rate of 191,000 Btu per hr input 


rates, the frequency of vortex shed- 
ding was less than the resonant fre- 
quency of the heating unit, then as 
the primary air was increased, the 
amplitude of oscillation would first 
maximum when 


increase, reach a 


the vortex shedding and furnace fre- 


quency were the same, and then de- 


crease. 

Fig. 5 shows data confirming the 
deduced result. These particular data 
were obtained using the experimental 
furnace with an internal volume of 
1.66 cu ft and a firing rate of 191,- 
000 Btuh input. As the figure shows, 
there are 2 regions of low-amplitude 
oscillations; one to the left of the 
peak, the other to the right. It is the 
region to the left of the peak, char- 
acterized by low-primary air-flow 
rate, which represents conventional 
practice in the industry. 

It is also evident from the figure 


that there is an increase in the ampli- 
tudes of oscillation as values of pri- 
mary theoretical air approach 100 
percent. This effect is to be expected 
and results from increases in flame 
speed. If data were obtained at air- 
fuel ratios greater than _ stoichio- 
metric, then it would be expected 
that the trend would be for lower 


oscillation amplitudes. 


Change in Firing Rate 


Fig. 6 shows the effect of change 
in firing rate on the amplitude of 
oscillation. For a furnace volume of 
1.66 cu ft, the 2 firing rates were 
128,000 Btuh and 191,000 Btuh in- 
put. As can be seen from the figure, 
the curve for the higher burning rate 
reaches a maximum at a lower value 
of percent primary theoretical air 
than does the curve for the lower fir- 
ing rate. This occurs because the 
quantity of air required to obtain the 
same percent primary theoretical air 
is greater for the higher firing rate 
than it is for the lower. Thus, the 
velocity of combustible gas flow is 
greater. Since the frequency of vor- 
tex shedding is a function of this 
velocity, the condition where the vor- 
tex-shedding frequency is equal to 
the resonant frequency of the heating 
unit is reached at a lower percent of 
primary theoretical air for the higher 
firing rate for the lower. The higher 
amplitude for the 191,000 Btuh fir- 
ing rate results from the increased 


energy available for driving. 


Changes in Heating Unit 
Volume 


Fig. 7 is presented to show the ef- 
fect of changes in heating-unit vol- 
ume on the amplitude of oscillation. 
The firing rate for these data was 
191,000 Btuh input. These changes 
in volume were accomplished by in- 
serting closed cylinders of various 
volumes inside the experimental fur- 
nace. As this figure shows, the maxi- 
mum amplitude is shifted to higher 


values of percent primary theoretical 
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air for smaller net furnace volumes. 
Decreasing the furnace volume will 
raise the resonant frequency of the 
furnace and thus require a higher 
rate of primary air to achieve a vor- 
tex-shedding frequency equal to the 
resonant frequency of the furnace. 


Concluding Remarks 


It has been shown that the mech- 
anism of oscillation in single-port 
gas-fired heating units involves a vor- 
tex-shedding phenomenon at the lip 
of the burner tube. The presence of 
periodic vortices passing through the 
flame front produces a_ periodic 
change in the rate of heat release of 
the flame. At the same time, there is 
a pressure oscillation in the volume 


of the heating unit whose frequency, 


variation in the rate of heat release, 
and the coupling between the two. 
Thus, any means which will change 
any one of the 3 may reduce the 
amplitude of oscillation. If the na- 
tural frequency of the pressure fluc- 
tuation is changed so that the differ- 
ence between it and the normal fre- 
quency of vortex shedding is in- 
then the amplitude of os- 
To do this, 


creased, 
cillation will be reduced. 


Fig. 7 —- Average ampli- 

tude of oscillation as a 

function of primary the- 

oretical air, three fur- 

nace volumes and a fir- 

ing rate of 191,000 Btu 
per hr input 





Firing rote, vs 
Btu per hr 
191,000 


Average Amplitude of Oscillation 





Average Amplitude of Oscillation 


Fig. 6 — Average ampli- 

tude of oscillation as a 

function of primary the- 

oretical air for a furnace 

volume of 4.66 cu ft and 
2 firing rates 
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in the absence of driving effects, 
would be equal to the frequency of 
the unit. The coupling which exists 
between the rate of heat release of 
the flame and the natural pressure 
oscillation governs the amplitude of 
oscillation produced by the heating 
unit. 
Several methods of suppressing 
gas-flame oscillations are suggested 
by the mechanism of oscillation. The 
oscillation depends on the presence 


of a pressure fluctuation, periodic 


however, requires a change in the 


volume of the heating unit; thus, this 
technique is normally not of practical 
interest. 

Changing the normal frequency of 
vortex shedding, on the other hand, 
offers a much more practical ap- 
proach to reducing the amplitude of 
In this light, 2 different 


techniques appear to be of value. One 


oscillation. 


technique would involve attaching a 
device to the lip of the burner which 


could serve to perform one of several 
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functions. It could either tend to re 


strain the vortex, cause it to shed 
continuously, or break the large vor 
tex into many smaller ones which will 
decay more rapidly, It is also possible 
vortex 


to change the frequency of 


shedding by changing the burner 


port diameter or the velocity of the 
combustible gas or both. As has al 
ready been stated, the frequency of 


vortex shedding increases with in 





Furnace volume, 
534 
466 














70 
mary Theoretical Aw, 


creasing velocity. The 


Irequency ol 
vortex shedding will also vary with 
the burner-port diameter, but how it 
varies ts dep ndent on th ope ol 
the Strouhal-Reynolds number curve 
In the data presented herein, the 
variation was slight, if it existed 
at all. In any case, it is possible to 
change the frequency of vortex shed 
ding in such a way as to increase 


the difference 


the vortex sheddin 


ol frequen vy hetween 
and the pressure 


fluctuation 
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ENGINEERS MUST KEEP UP 
WITH CHANGING TIMES 


Engineers new graduates or 40-year 
must keep up with develop- 


ments of applied science or rapidly be- 


veterans 


stated the 
board of directors of Engineers Joint 
Council following a recent session devoted 


come non-professionals, So 


to the changing role of the engineer. In a 
statement, the board warned of the results. 


“The swift change in the nature of sci- 
entific and engineering activity now de- 
mands men and women in the engineering 
profession who can ride with the times, 
reorienting themselves with the new dis- 
coveries that are made every day. An in- 
dication of this emphasis on change is 
the fact that 20 to 25 percent of all en- 
gineers participate in research and de- 
velopment programs. The engineer must 
apply analytical thinking to a degree that 
was characteristic of only the creative few, 
several years ago. He must know about 
other fields of engineering in addition to 
his own specialty. Advanced training has 
become important in his life.” 


The dissatisfaction of older engineers 
over the distorted salary scales favoring 
recent graduates was noted in the follow- 
ing portion of the statement: 


“The practicing engineer must realize 
his education is not completed when he 
gets his diploma. Many of those graduat- 
ing from engineering colleges not too 
many years ago had a minimum of train- 
ing in mathematics and physical sciences. 
That is all they needed at that time. Now, 
if he does not, on his own or through for- 
mal trainings, gain background in these 
areas that have become important, he finds 
himself a second-rate engineering citizen 
with little market value. 

Engineers must undertake a retreading 
program even broader than the one that 
proved so successful during the last world 
War. The responsibility for assuring that 
we do not lose this valuable resource 
the mature engineer because of ob- 
solescence, rests on many shoulders. It is 
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the responsibility first of the individual 
engineer himself, but also of the employer 
and the engineering societies. Individual 
and collective measures must be taken to 
assure that educational opportunities are 
there for engineers to supplement their 
background in order to make the maxi- 
mum contribution to our society and our 
defense. 


There is a choice each engineer must 
make. Either he must appreciate the new 
environment in which he lives or he must 
be content with the lesser rewards of the 
nonprofessional. Chronological age is un- 
important. An engineer can continue 
making important contributions over many 
years, or, on the other hand, outlive his 
usefulness at thirty.” 





Hilton Hotel, South Michigan 


the consolidation 


hereof, and marked Exhibit I 


purpe yc 


voted in favor of the consolidation. 
By order of the Council 





NOTICE OF SPECIAL MEETING 


To Att MemsBers ENTITLED To Vote: 


Notice 1s Heresy Given that a special meeting of AMERICAN SOCIETY OF 
HEATING AND AIR-CONDITIONING ENGINEERS, IN¢ 
soulevard and Seventh Street, Chicago, Illinois 
on December 1, 1958, at 10:00 o'clock A.M. Central Standard Time 

The objects of the meeting are (a) to vote upon the approval of the Agree 
ment for Consolidation providing for the merger of AMERICAN Society or HEA1 
ING AND AtR-CONDITIONING ENGINEERS, 
Refrigerating Engineers; .(b) to authorize and empower the officers and directors 
to join with the officers and directors of The American Society of Refrigerating 
Engineers in making, executing, and filing a Certificate of Consolidation, and to 
take any and all further actions and proceedings necessary or desirable to effect 


A copy of the Agreement for Consolidation is annexed hereto, made part 


No other business will be entertained or acted upon at said special meeting 
The approval of the Agreement for Consolidation requires the affirmative 
votes of two-thirds of the members of each of the constituent societies entitled 
to vote, present, in person or by proxy, at the respective meetings called for such 


A proxy is attached containing spaces for write in names, and you may 


signify thereon how you wish your vote to be cast. The proxy will be voted in 
accordance with your instructions; but if no instructions are given, it will be 


Dated, New York, N.Y., October 18, 1958 


will be held at the Conrad 


Inc., and The American Society 


E. R. Queer 


President 


A. V. HuTCHINSON 
Secretary 
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Evaluation of Filters for Removing Irritants 


from Polluted Air 


By N. A. Richardson* and W. C. Middleton**, Los Angeles, Calif. 


SUMMARY—Two air-filter me- 
dia were evaluated by their effee- 
tiveness in reducing human 
sensory irritation resulting from 
Los Angeles smog. The sensory 
response of one group of sub- 
jects working in a filtered atmos- 
phere was compared with the 
response of another similar 
group working in a non-filtered 
atmosphere in identical, adja- 
cent rooms. Sensory response 
was measured daily and simul- 
taneous measurements of the 
physical composition of the air 
were obtained. 

Much of the testing was with 
activated carbon filters varying 
in air detention time between 
0.032 and 0.0030 sec. A signifi- 
cant decrease in irritation was 
recorded over the entire range 
of air detention times. Differ- 


| IS UNLIKELY that the smog 

problem will be solved on an 
area-wide basis in the near future. 
Pending this more desirable solu- 
tion, however, it seems reasonable 
to attempt to control the quality of 
air brought into enclosed living and 
working spaces. Unfortunately, data 
are not available for use in the de- 
sign of air filtering equipment for 
this application. With this in view, 
a research program was initiated to 
establish the effectiveness of various 
filter types for removing the irri- 
tants from smog polluted air. 

Los Angeles currently — is 


identified by such manifestations as 


smog 


eye, nose, and throat irritation, re- 
duced visibility, and damage to ag- 
ricultural crops and materials. The 


agents in polluted air which produce 


*Assistant Director Institute of Industrial 
Cooperation, Department of Engineering, Univer 
sity of California 

**Associated Research Psychologist Depart 
ment of Engineering, University of California 

Presented at the meeting of the Chapters 
Regional Committee for Region 4 of the Ameri 
CAN Society OF HEATING AND AtIr-CONDITION 
ING ENGINEERS Los Angeles, Calif May ¢ 
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ences in effectiveness with re- 
spect to air detention time were 
not statistically significant, al- 
though a trend of decreasing ef- 
fectiveness was observed as air 
detention time was reduced. Ef- 
fectiveness of activated carbon 
in removing oxidants was direct- 
ly related to detention time. NO, 
was reduced by activated carbon 
during its early use. 

A particulate filter which 
effectively removes particles havy- 
ing a diameter less than 0.05 
microns was also tested. No de- 
crease in sensory irritation was 
detected. 

Correlations computed _ be- 
tween measurements taken in 
the non-filtered atmosphere in- 
dicate that sensory irritation is 
highly related to oxidant level 
and moderately to temperature. 


irritation and crop damage have not 
Filter 
established di- 


been identified. effectiveness, 
therefore, cannot be 
rectly in terms of a change in chem- 
ical concentration, but must be meas- 
ured in terms of the decrease in 
smog manifestations which attends a 
filter installation. In this study, dif- 
ferences in the sensory response of 
human subjects to filtered and un- 
filtered environments are used as a 
primary measure of filter effective. 
ness. 

It should be recognized that such 
a method of evaluating filters does 
not insure the removal of carcinogens 
or other ingredients which may be 
harmful to health. However. it has 
not been established that the current 
level of community air pollution has 
a detrimental effect on health. When 
more is known about health aspects. 
it should be possible to design filter- 
ing equipment to remove causative 
agents. Improvement of human com- 
fort and job performance efficiency 
is felt to be ample justification for 


the use of filters. 
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Procedure 


General: The tests were carried out 
in 2 rooms of the Pacific Telephone 
and Telegraph Building in downtown 
Los Angeles. One of the rooms was 
located on the 7th floor and the oth- 
er was immediately above it on the 
8th floor of this building. The rooms 
had identical floor plans, and were 
remodeled by the Telephone Com 
pany so that they were as identical as 
possible in all other respects, 

In each test room there were ap 
proximately 20 young women who 
served as subjects during the testing 
program. The women in both rooms 
worked as typists and had similar 
levels of job responsibility. 

Outside air was brought directly 


into the rooms in a_ single pass 
through the window-mounted venti 
lator-filter units shown in Fig. 1 
Kight 


were provided regardless of the filter 


room-alr changes per hour 
material being tested. Smoke tests in 
dicated that the ventilator systems in 
creased the pressure in the rooms to 
a level sufficient to prevent air from 
flowing into the rooms through the 
doors when they were opened; thus, 
the air brought into the test rooms 
was completely controlled 

It is important to note that these 
under 


Neither 


ait pollu 


experiments were performed 
completely real conditions 
the job situation nor the 
tion conditions were artificial, 

Filter evaluation was accomplished 
by placing test filters in the ventila 
tor units of one room while dummy 
filters matched for impedance to air 
flow were placed in the ventilate: 
units of the other room. The sensory 
response of the subjects to their im 
mediate air environment was meas 
ured by means of a Daily Question 
naire, which was filled out by each 


Daily 


provided a composite measure of it 


subject The (Questionnaire 
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ritation which presumably indicated 
the subject’s total response to the im- 
mediate atmospheric environment. 
The test filters were switched period- 
ically so that the 
were alternately exposed to test and 
Although the oc- 


cupants knew the general nature of 


room occupants 


control conditions. 


the test, they were never told whether 
the filters within their room were ac- 
live or not. 
The Daily 
passed out each work day at 11:00 


(Juestionnaire was 


a.m. by the room supervisors, and 
concurrently, physical measurements 
of the air were made in each of the 2 
rooms and immediately outside the 
building. Four different measures of 
the physical composition of the air 
were made. These included a meas- 
urement of particulate matter, nitro- 
gen dioxide, and total oxidants by 2 
different 


temperature, relative humidity, and 


methods. Measurements of 
room illumination were also obtained. 

A preliminary sampling program 
was undertaken to establish the reli- 
ability and sensitivity of the ques- 
tionnaire method of measuring sen- 
sory irritation, and to determine if 
differences existed in the response of 
the two groups. During this period 
dummy filters were placed in the 
ventilator units of both rooms. The 
results of this study were very en- 


couraging. Good consistency was ob- 


tained between the response of indi- 
viduals within a given test group as 
well as between the average response 
of the 2 test groups. The maximum 
possible response on the Daily Ques- 
tionnaire is 22 irritation units. It was 
found from this study that a 3-unit 
variation of the Mean Index of Ir- 


Fig. 1 —— One of the test 
enclosures showing filter 
installation 





Fig. 2 — Activated carbon 
air filter 


ritation of either test group is statis- 
tically significant to the 5 percent 


level.’ The correlation between the 


mean response of the 2 groups dur- 


ing this period was 0.93. 


Evaluation of Activated Carbon: 
Activated carbon was selected as the 
first filter material to be tested be- 
cause some preliminary evidence in- 
dicated that this material was effec- 
tive in reducing smog manifestations. 
This information, however, was in- 
adequate, in terms of quantity and 

+ A three unit variation in the Mean Index of 
Irritation would occur less than 5 times in 100 
by chance alone 


t Based upon the standard test for chloropicrin 
breakthrough. 
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scientific control, to be of use in the 
design of activated carbon filters to 
meet specified requirements. 

The filter unit in which the acti- 
vated carbon was placed for testing is 
illustrated in Fig. 2. The filter bed, 
which has a thickness of 114 in. and 
an effective area of approximately 10 
sq ft, was filled with a 50-mint 
coconut shell carbon. 

If the rates of adsorption of the 
irritating substances by the filter bed 
are controlled by the rate at which 
the materials diffuse into the pores 
of the activated carbon and not by 
the rate of diffusion from the air 
stream to the surface of the carbon 
(this is generally the case), then the 














mass transfer rate is essentially inde- 
pendent of air velocity in the filter 
bed. Under this condition, the time 
the air remains in contact with the 
filter bed becomes a significant pa- 
rameter in predicting changes in con- 
centration of the irritants. The ef- 
fectiveness of activated carbon, there- 
fore, was evaluated as a function of 
air detention time, tj. where 


ta = 601 A. P/Q 


air detention time within the 
filter bed, seconds. 

actual bed thickness, feet. 
effective area of filter bed, 
square feet. 
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Q = air flow rate, cubic feet per 


minute. 
bed porosity, percent voids. 


The time during which the air is 
detained: in the filter bed has been 
calculated by using the rather stand- 
ard assumption that the activated car- 
bon bed has a porosity of 50 percent. 
Laboratory measurements indicate 
the actual porosity was approximate- 
ly 47 percent. 

For practical reasons, changes in 
air detention time were accomplished 
in 2 ways. The first reduction in air 
detention time was achieved by re- 


placing one of the 2 activated carbon 
originally contained in 
filter. 
was cut in 


filter units, 
each ventilator, by a dummy 
Thus, 
half while the velocity of air past the 
activated carbon remained constant. 


air detention time 


Subsequent reductions in air deten- 
tion time were achieved by blocking 
off portions of the remaining filter, 
so that bed thickness remained con- 
stant, but the air velocity was in- 
creased, 

The first activated 
gave off a definite odor shortly after 


carbon tested 


it was put into operation. It was pos- 


. BEFORE FILTRATION 


b. AFTER FILTRATION (Absolute Particulate Filter) 


sible that this carbon had been used 


previously and not properly rea 


tivated; therefore, it was replaced, 
after 


carbon. 


a period ol 6 weeks, by new 


Although the new 


sweet odor 


activated 
carbon also gave off a 
after an operating period of several 
weeks, it was not changed again dur 
ing the course of the experiment, in 
order that some indication of filter 
life might be obtained. It was orig 
inally planned to change the carbon 
whenever the effectiveness of the 

ter in reducing sensory irritation d 


creased significantly. In this manner 


Fig. 3 — Electron micrographs of particulate material in air on a smoggy day 
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Fig. 4 —— Sensory irritation, oxidant and nitrogen oxide concentrations vs sampling date 


it would be possible to determine the 
extent to which the reduced effective- 
ness was due to the accumulated ex- 
posure of the carbon to polluted air. 
However, a significant decrease in 
effectiveness did not occur during the 
estimated 650 hours of filter opera- 


Evaluation of a Particulate Filter: 
Subsequent to the evaluation of acti- 


vated carbon, a highly efficient par- 
ticulate filter was tested using the 
same procedures. A filter carrying a 
guaranteed maximum penetration of 
less than 0.03 percent by particles 
0.3 microns in diameter, based on 
particle count, was selected for this 
purpose. Because a significant por- 
tion of the particulate matter in the 
atmosphere on smoggy days is small- 
er than 0.3 microns, several samples 


of particulate material in the air 


stream before and after filtration 
were taken to determine if the filter 
would remove the smaller particles. 
The samples were collected using a 
The 
micrographs of Fig. 3 are presented 
this 


filter in removing submicron parti- 


thermal _precipitator. electron 


to suggest the effectiveness of 
cles. Based upon an actual count of 


particles having diameters greater 
than 0.01 filter 


found to be 89 percent effective. It 


microns, the was 
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is interesting to note that the mean 
particle size in the sample taken be- 
fore filtration was approximately 0.05 
microns and after filtration was ap- 


proximately 0.1 microns. 


Results 


General: The time required for a 


particular filter test was necessarily 


determined by the frequency and in- 
tensity of smog conditions. The data 
presented were obtained during 123 
sampling days from the 15th of May 
through the 15th of November, 1956. 

Fig. 4 presents measurements of ir- 
ritation, NO. and oxidant level, ob- 
tained simultaneously within the 2 
test rooms and immediately outside 
the building, plotted as a function of 
sampling date. Certain effects of the 
different filters upon irritation scores 
and chemical measurements as_ well 
as some correlations are readily ap- 
parent in glancing at this figure. 
These effects and correlations are dis- 
cussed in some detail later in this 
section. 

An indication of error in the physi- 
cal measurements was obtained by 
simultaneously sampling air at a sin- 
gle location with the 3 sampling units 
used during the filter evaluation pro- 
eram, Simultaneous measurements 
were taken on 12 different occasions 
under different smog conditions. The 
differences between the 3 sampling 
units were, on the average, 6 percent 
of the average measured value in the 
case of oxidant measurement by the 
phenolphthalein method, 8 percent of 
the average measured value in the 
case of oxidant measurement by the 
potassium iodide method, and 12 
percent of the average measured val- 
ue in measuring NO,. Simultaneous 
measurements using the 3 particulate 
sampling units revealed an average 
difference of approximately 15 per- 
cent of the average measured value. 

Correlations between measure- 
ments taken outside the building and 
in the non-filtered room, during the 
provide 


filter evaluation program, 


the best over-all indication of the re- 
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liability of the measure- 


ments. These correlations are influ- 


physical 


enced both by error of measurement 
and variable factors at each sampling 
location which influences the meas- 
urements in a differential manner. 
Because the active filters were peri- 


odically shifted from one room to the 


tion in the case of the particulate 
measurements is apparently due both 
to the lack of reliability of the meas- 
urements and to the fact that dust 
was sporadically stirred-up in the test 
rooms by the room occupants while 
the measurements were being taken. 


Cigarette smoke may also have had 


Table 1—Effect of filter upon sensory irritation and chemical measurements 


Test Condition Irritation 


*0.032 Activated Carbon Filter 
Mean (non-filtered room) 
Mean (filtered room) 
Difference Between Means 
Probability that the Difference 

could have occurred by chance 


0.016 Activated Carbon Filter 
Mean (non-filtered room) 
Mean (filtered room) 
Difference Between Means 
Probability that the Difference 

could have occurred by chance 

0.0075 Activated Carbon Filter 
Mean (non-hltered room) 
Mean (filtered room) 
Difference Between Means 
Probability that the Difference 

could have occurred by chance 

0.0030 Activated Carbon Filter 
Mean (non-filtered room) 
Mean (filtered room) 
Difference Between Means 
Probability that the Difference 

could have occurred by chance 

Particulate Filter 
Mean (non-filtered room) 
Mean (filtered room) 
Difference Between Means 


Probability that the Difterenc« 


could have occurred by chance 


"Refers to Air Detention Time in secor 


Figures are in pphm 


other and hence cut h room was in 
the non-filtered position for approxi- 
mately half the duration of the study. 
the correlations apply equally well to 
both test rooms. 
The correlation between values 
measured outside the building and 
in the non-filtered room during the 
123 days of filter evaluation was 0.95 
in the case of oxidant measurements 
by the phenolphthalein method, 0.93 
in the case of oxidant measurements 
by the potassium iodide method, 0.90 
for the NO, measurements, and 0.52 
for the 


The correlations thus indicate that. 


particulate measurements 
with the exception of the particulate 
measurements, the physical measure- 


ments were reliable. The low correla 
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Oxidants 


some effect upon this) measurement 
although usually the women did not 
smoke during office hours 

Carbon 


Evaluation of Activated 


Filters: First consider if activated 


carbon removes the substances in 


smog which produce sensory irrita 


tion. Fig. 4 shows that the irritation 
level in the room receiving activated 
carbon filtered air was always lower 
than that experienced in the directly 
ventilated enclosure if only those 
days are considered during which the 
irritation level was significant (3 o1 
more irritation units), This is true 
even though the air detention time 
in the activated carbon filter bed wa 


reduced from 0.032 to 0.0030) se« 
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onds. Table 1 summarizes the data 
of Fig. 4 by comparing the mean 
response of the groups in the fil- 
tered and non-filtered room during 
the operation of each test filter. The 
statistical significance of the com- 
puted differences between mean 
cores was evaluated using the Sign 
Test! which involves no assumptions 
regarding the nature of the distribu- 
tion of irritation scores. The com- 
puted level of significance indicates 
the probability that a given differ- 
ence in mean scores could have oc- 
curred by chance. Because the dif- 
ferences in the mean irritation scores 
between the filtered and non-filtered 
test situations were in all cases highly 
significant it can be concluded that 
activated carbon does remove the 
substances in smog which produce 
sensory irritation, 

There were certain periods, how- 
ever, during which a significant 
amount of irritation was experienced 
in the filtered room. A review of the 
irritation measurements shown in 
Fig. 4 reveals that a significant level 


of irritation (3 irritation 


units or 
more) was experienced in the non- 
filtered space on 25 of 109 sampling 
days while the level of irritation in 
the filtered room became significant 
on 5 days. On the 5 days during 
which a significant level of sensory 
irritation was recorded in the filtered 
room the Mean Index of Irritation in 
the non-filtered space was 9 units or 
higher. Based upon the wording of 
the Daily Questionnaire a score of 3 
indicates barely noticeable irritation, 
a score of 7 indicates moderate irrita- 
tion, and a score of 11 indicates se- 
vere irritation. Thus it was found 
that barely noticeable irritation was 
experienced in the filter-protected 
room on days producing high-moder- 
ate to severe sensory irritation in the 
Although ac- 


tivated carbon does remove the ir- 


non-filtered enclosure. 


ritating substances, apparently some 
of these materials did penetrate the 
test filter bed on days of intense 


smog, 


4Exponent numerals refer to References 


152 


Effectiveness as a Function of Air 
Detention Time: Air detention time 
in the activated carbon bed was sys- 
tematically reduced during these ex- 
periments to establish filter effective- 
ness as a function of this design pa- 
rameter. It should be noted that a 
comparison of the magnitude of the 
difference means of the 
scores recorded in the filtered and 
non-filtered enclosures for each dif- 
ferent filter condition does not pro- 
vide a measure of the relative effec- 
tiveness of various filter conditions. 
This results from the fact that the 
difference between means is directly 
affected by the magnitude of the 
measurements; and these magnitudes 


between 


depend entirely upon the severity of . 


a smog episode. 

In seeking a way to compare filter 
conditions, it was found upon plot- 
ting the data that the relationship 
between corresponding measurements 
taken in the filtered and non-filtered 
test locations, although slightly non- 
linear, could be approximated closely 
by a straight line. Stated another 
way, it was found that a constant ra- 
tio existed between corresponding 
filtered and non-filtered test measure- 
ments for each different filter condi- 
tion. This was true of the irritation 
scores as well as of the chemical 
measurements, An indication of filter 
effectiveness which is relatively in- 
dependent of the absolute magnitude 
of the original measurements, there- 
fore, can be obtained by taking the 
ratio of each filtered to its corre- 
sponding non-filtered measurement 
and computing the mean of the ra- 
tios for each of the test filter condi- 
tions. The mean ratios provide only 
suggestive information in the case of 
the irritation scores because it is not 
possible to state that an_ irritation 
score of 4 represents twice as much 
irritation as a score of 2. 
between 


Computed ratios 


measurements taken in the filtered 


mean 
and non-filtered test situation are 
presented in Table 2. The mean ra- 
tios of irritation scores tend to in- 


crease as air detention time is de- 


creased thus suggesting that filter ef- 
fectiveness decreases as the air de- 
tention time in the activated carbon 
bed is decreased. An exception to 
this trend occurs, however, at an air 
detention time of 0.0030 sec. This 
exception very likely results from the 
fact that these tests were run during 
a period when smog intensities were 
lower than average. Because the com- 
puted mean ratios are not completely 
independent of the magnitude of the 
original measurements, a lower mean 
ratio would be expected. 

The mean ratios between oxidant 
concentration in the filtered and non- 
filtered areas as measured by both 
the potassium iodide and _phenol- 
phthalein methods increase as the air 
detention time is decreased. NO, con- 
centration was reduced by activated 
carbon during the early period of its 
use, but after the same activated car- 
bon filter had been in operation for 
approximately 2 months, the NO, 
concentration in the filtered room in- 
creased, Four periods occurred dur- 
ing which the NO, concentration in 
the filtered room was higher than 
that in the non-filtered room. Two of 
these periods occurred immediately 
after the only 2 occasions on which 
filter air detention time had been 
decreased by increasing the air ve- 
locity past the carbon. It has also 
been observed that high NO, con- 
centrations in the filtered room gen- 
erally occurred during periods of 
above normal temperature, although 
there were exceptions to this. The ap- 
parent breakthrough of NO, seems 
to have had no effect on the irritation 
scores in the filtered room. Likewise, 
no relationship was found between 
the NO, and irritation measurements 


in the non-filtered room. 


Evaluation of a Particulate Filter: 
Inspection of the data presented in 
Fig. 4 and summarized in Table 1 
clearly shows that the use of a highly 
efficient particulate filter to remove 
airborne particles has little effect 
upon the level of sensory irritation 
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by This 


that particulate material is not impor- 


produced smog. suggests 
tant in the mechanism of sensory ir- 


This 


substantiated 


conclusion is further 
the fact that the 
computed correlation coefficient for 


ritation. 
by 


the relationship between particulate 


count and sensory irritation, as meas- 


Table 2—Effect of filter upon sensory 


irritation and chemical measurements 
mean vatio of the measurement 
filtered and non-filtered rooms) 


NO: 


(expressed as a 
taken in the 


Test Irritation Ox dants 


Condition Ph KI 


0.06" 0.04 
0.1¢ 0.23 


0.032" ACF» 0.27 
0.016 ACF 32 
0.0075 ACF 49 0.36 
0.0030 ACF 34 0.43 0.54 
Part. Filter‘ 1.06 0.67 0.64 


0.38 


air detention time in seconds 
Activated Carbon 


Filter means Particulate Filter 


efers to 
bACF 
©Part 
4Example 
filter 


oxidant 


means Filer 


During the operation of an activated 
detention time 
filtered 
6 percent of the oxidant level in 


the phe 


carbon with an air of 0.032 


sec, the level in the room was, 


on the average 


the non-filtered room, as measured by 


nolphthalein method 
room, was 


the 


measurements 


the non-filtered 
(0.15), 


outside 


ured in 


very low and correla- 


tion between 


of particulate count and oxidant lev- 


el, where oxidant level has been 
shown to correlate highly with irrita- 
0.10. These 
with evidence reported by the Stan- 
ford Research effect 
that removal of all of the particulate 
constituents had little effect on the 


artificial 


tion, was results agree 


Institute to the 


eye-irrulating action of 
smog’. 

Before dismissing particulate ma- 
terial as an important part of the Los 
Angeles problem, however, 2 points 
First, although 


particulate material apparently is not 


should be considered. 
directly related to the occurrence of 
sensory irritation, it is possible that 
particles are important when health 
aspects of the problem are consid- 
Second, 
not involved in the 
they 


reactions by which the 


ered. although particles are 
mechanism of eye 
irritation, play a part in 
the 


substances are 


may 
irritating 
formed. 

The particulate filter decreased the 
concentration of oxidants and _ nitro- 
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gen dioxide by a small amount as in- 
dicated by the data of Tables 1 and 
2 


Correlations Between Measure- 


ments: Correlation coefficients have 


been computed between measure- 
ments taken in the room which was 
not filter protected to provide infor- 
mation which might be helpful ir 
An- 
These correlation coef- 


Table 3. 
Based upon the standard error, cor- 


identifying the irritants in Los 


geles smog. 


ficients are presented in 


relation coefficients of 0.24 or great- 
the 1 


The correlations between sen- 


er are significant at percent 


level. 


sory irritation and oxidant concen- 


tration determined during this study 
are high and are of a magnitude sim- 
by other in- 


ilar to those obtained 


vestigators®. Because errors of meas- 
urement will operate to decrease the 
correlation, the degree of relationship 
is probably higher than indicated. 
One cannot conclude from these cor- 


relations that the oxidants produce 


coeffi- 


based upon ungrouped data, 


product-moment correlation 
cient is 
thus avoiding error from this source. 

In looking at the data of Fig. 4, a 
complex relationship between oxidant 
dioxide concentrations 
The 


ficient obtained over the 


and nitrogen 


seems to exist. correlation coef 


duration of 


this study, however, is very close to 


zero. The correlation between sensory 


irritation and nitrogen dioxide also 


is essentially zero. 
The 


sensory 


positive cor relation between 


irritation and temperature 


and the negative correlation between 


irritation and_ relative humidity 
might have been expected from re 
sults obtained by Roth & Swenson‘ 


These 


irritation 


investigators found increased 


from formaldehyde vapors 
with high temperatures and low rela 
tive humidities, It also is interesting 
to note that a relationship exists be- 
tween temperature and oxidant con 
Therefore, the 


correlation between sensory irritation 


centration. positive 


and temperature may result from in 


creased sensitivity on the part of the 


Table 3— Pearson product-moment correlation coefficients computed from measure- 
ments taken in the non-filtered room 


Oxidants 
Oxidants 
NO; 


Particulate 


Irritation 1 
Irritation 1 
Irritation ! 
Irritation ws 
Irritation 
Irritation 
Temperatur 
Temperature 
Oxidants Ox 
(Phenolphthalein 
Method) 
NO2 


Relative 
Relative 
Oxidants 


sensory irritation. It does appear, 
however, that the production of oxi- 
dizing material is linked in some way 
to the the 
irritating materials. 

A plot of Mean Index of Irrita- 
Oxidant 


veals that the relationship is non- 


reactions which produce 


tion vs Concentration — re- 
The curvilinear correlation co- 
which best describe the 
little differ- 
correlation 
One 


linear. 
efficients, , 
however. 
the 


efficients presented, 


data, are very 


ent from linear cO- 


reason for 


this apparently is the fact that y is 


based upon grouped data while the 
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(Phenoly 
(KI 


Temperature 
Hum 
Humidity 


(KI 


dants (KI 


(KI 


»hthalein Met 


Method) 


dit 
Meth« 
Met! 


Met 


test subjects at higher temperature 


as well as possibly higher concen 


of the 


The correlation between sensory it 


trations irritating substances 


not 0 


One 


ritation and particle count 1s 


different 


may question the significance of thi 


nificantly from zero 


correlation in view of the previously 
discussed low correlation between the 
particulate measurements made out 
side the the 

filtered check 


this information is provided in the 


building and itt non 


room 4 separate 


correlation between outside measure 


ments of particulate count and oxi 
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dant concentration, where oxidant 


concentration has been shown to be 
highly related to sensory irritation. 
This correlation is again not signifi- 
cantly different from zero. 

It should be noted that the correla- 
tion coefficients presented were com- 
puted from measurements taken once 
a day at 11:00 a.m. It is possible that 
the correlations would be significant- 
ly different if based upon measure- 
ments made at other times of day. 
For example, it has been reported 
that sensory irritation persists long 
after the oxidant concentration has 


dropped’. Therefore, correlations 


based upon continuous measurements 
are important if one wishes to at- 
tempt the identification of the sub- 
stances which produce sensory irri- 


tation, 


Conclusions 


1. A statistically significant reduc- 
tion in sensory irritation is accom- 
plished when Los Angeles smog is 
passed through activated carbon fil- 
ters having air detention times at least 
as short as 0.0030 sec. 

2. Although activated carbon re- 
moves smog irritants, some of the 
irritating materials apparently did 
penetrate the test filter bed on days 
of intense smog. 

Note: The most demanding requirement of 
a filter system, designed to remove the irri- 
tants from area-wide pollution, is the purifica- 
tion of air which is drawn entirely from out- 
side of the building. A considerable amount 
of experience has been gained, however, in 
the use of activated carbon for the purifica- 
tion of recirculated air’. This procedure re- 
duces the amount of outside air which must 
be filtered, and also reduces the air-condi- 
tioning load in buildings where air-condition- 
ing is employed. 

3. The differences in effectiveness 
of activated carbon filters with respect 
to variations in air detention time be- 
tween 0.032 sec and 0.0030 sec are 
not statistically significant. However, 
the ratios between corresponding irri- 
tation levels in filtered and non-fil- 
tered atmospheres indicate a trend of 
decreasing effectiveness as air deten- 
tion time in the filter bed is reduced. 

1. The effectiveness of activated 
carbon in removing oxidants is a 
function of air detention time. Effec- 
tiveness will be improved very littlé 
by increasing detention time beyond 
0.032 sec, and it falls off at an in- 
creasing rate as detention time is de- 
creased below this point. 

5. NO, is reduced by activated car- 
bon during its early use, but after a 
period of time, the NO, concentration 
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in the filtered atmosphere increases 
and is frequently higher than in the 
non-filtered atmosphere. The reason 
for this apparent breakthrough has 
not been studied. 

6. The removal of airborne par- 
ticles down to a diameter less than 
0.05 microns does not significantly 
decrease sensory irritation resulting 
from Los Angeles smog. These results, 
together with the correlation data, 
show that particulate material is not 
directly related to the occurrence of 
sensory irritation. 

7. Correlations computed from 
daily measurements obtained in a 
non-filtered atmosphere at 11:00 a.m. 
indicate that sensory irritation is high- 
ly related to oxidant level and mod- 
erately related to temperature. A 
slight negative correlation has been 
computed between irritation and rela- 
tive humidity. The correlations be- 
tween irritation and NO, and between 
irritation and particulate count are 
not significantly different from zero. 
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APPENDIX 


Physical Measurements 


Oxidant Measurements: One measure of 
oxidant concentration was obtained using 
the phenolphthalein method, as described 
by Haagen-Smit and Fox.’ Air was bub- 
bled through the reagent for 30 min at 
the rate of 1 liter per minute. The solu- 
tion was then analyzed using a spectro- 
photometer at a wave length of 550 milli- 
microns. 

The oxidant level was established in 
terms of ozone equivalents by calibrating 
the solutions against known quantities of 
ozone from a_ high-voltage discharge 
ozonizer. The ozonizer was calibrated by 
passing its output through potassium 
iodide and titrating with sodium  thiosul- 
late. 

Another measure of oxidant level was 


obtained by bubbling air, at the rate of 


one liter per minute, for 30 min, through 
potassium iodide in a phosphate buffer at 
a Ph of 7 
analyzed on the spectrophotometer at a 
wave length of 352 millimicrons. 


7.2. The solution was then 


Nitrogen Dioxide Measurement: Nitro- 
gen dioxide was measured using a solu- 
tion of sulfuric acid, N-(1-napthyl)-ethy- 
lenediamine dihydrochloride and _ acetic 
acid, according to the 
gested by B. E. Saltzman.” Air is bubbled 
through the solution for’ 30 min at the 
rate of 0.8 liters per minute. The solu- 
tion is analyzed on the spectrophotometer 
at a wave length of 550 millimicrons. 


procedure sug- 


Particulate Count: Particulate material 
was collected from the air with continuous 
thermal precipitators. The details of sam- 
pling equipment and counting techniques, 
using the electron microscope, are dis- 
cussed in Reference 9. 
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Solar Radiant Gains Through 
Directional Glass Exposure 


By R. D. Cramer* and L. W. Neubauer**, Davis, Calif. 


SUMMARY—Results are_ re- 
ported from tests conducted 
with an 8-ft cubicle having one 
side constructed of glass. The 
cubicle was oriented in various 
directions with reference to the 
sun, and the solar radiant gains 
caused changes in the air tem- 
perature in the cubicle. Measure- 
ments of the temperature were 
made and were plotted in graphi- 
cal form. The tests were con- 
ducted in Davis, Calif., where 
high daytime dry-bulb tempera- 
tures prevail throughout July 
and August, with cooler night 
temperatures, and where there is 
litle if any summer rain. The 
cubicle was kept tightly sealed 


i ew is a description of some of 
the recent work of Western Re- 
Project W-8 and 


research 


gional Housing 


University of California 
project 1536. Reports on previous 


work concerned with temperature 


studies in an experimental house 


trailer and in existing inhabited 
houses have been published'*. The 
trailer has small window openings, 
simulating a conventional house in 
which orientation is not critically im- 
portant because the windows are dis- 
tributed about evenly on all 4 sides 
and because radiant gains through 
the limited glass areas are compara- 
tively low. Subsequently, an 8-ft cu- 
bicle was acquired to make available 
a structure in which orientation has 
a pronounced effect on interior air 
obtained 


temperatures. The results 


*Assistant Professor of Housing, Department 
of Home Economics, and Assistant Architect 
Experiment Station, University of California 


**Associate Professor of Agricultural Engi 
neering, University of California 


‘Exponent numerals refer to References 


and there was little or no infil- 
tration of air or ventilation. 
Tests were conducted with un- 
obstructed glass as well as with 
various screening devices lo- 
cated inside the glass such as 
blinds, drapes and screens and 
with various shading devices lo- 
cated outside the glass. Tests 
were also carried out when the 
cubicle was completely shaded 
from direct sun_ radiation. 
Changes in the curves of inside 
temperature gave a comparative 
means of judging effect of each 
device tested, and an indication 
of effect of complete shade. 

It is broadly generalized that 
inside screening devices which 


with its use form the basis for this 


paper. 


The Cubicle 


This unit was designed to repre- 
sent a room or small house with a 
large proportion of its wall area given 
over to glass. It is 8 ft square and 8 
ft high. It has a floor of 14-in. ply 
wood on 2 l-in. joists, without 
insulation. 

Beneath is a low crawl space open 
to the outside air on all sides. Three 
of its walls are framed with 2 * 4-in 
studs, insulated between with 2-in. 
mineral wool, and sheathed on both 
interior and exterior surfaces with 
14-in. plywood. They contain no win- 
dows. The flat roof-ceiling has the 
same construction, 

The fourth wall is glass, 8 ft 
square, made of 1%-in. sheet glass, 
simply framed. The framing is paint- 
ed white, as are the other exterior 
wall surfaces and roof. The interior 


finish is natural DF plywood. 
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hang flat against the glass and 
which have smooth surfaces are 
better barriers against radiation 
than those which hang away 
from the glass. Also the results 
appear to bear out the impor- 
tance of intercepting solar radia- 
tion before it enters a structure 
rather than afterwards. 

The paper is in the nature of 
a progress report and the project 
is continuing. Further structural 
and environmental results are 
under observation. Results re- 
ported in this paper should not 
be applied except in areas where 
radiation values and tempera- 
tures are high and humidities are 
low. 


lig. 1 shows the glass wall of the 
cubicle and gives some indication of 
the flat open terrain of its locale. The 
cubicle is portable and can be moved 
with a crane or large fork lift. How 
ever, for purposes of the tests de 
scribed herein (except as indicated) 
one location only was used 


It should be 


class muntins are 


noted that while the 
small in section 
they do cast some shadow when taken 
in aggregate. A wall made of an un 
interrupted sheet of glass might pro 
duce somewhat higher interior ait 
temperatures than those recorded in 
Fig. 2 but probably the difference 


would be slight. 


Instrumentation 


The principal installation for ob 
taining temperatures in the cubicle 
consists of 12 thermocouples of cop 
per and constantan wires located in 
the surfaces of the walls, roof, ceiling. 
and floor, as well as in the air indoors 


and out. Temperature readings were 
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taken 


the day, and occasionally at night, 


manually, every hour during 


using a self-compensating standard 
(reading 


12-point 


switch. This equipment was kept and 


electrical potentiometer 


directly in F deg) and a 


operated in one corner of the cubicle. 


| 


; 
} 


Tr 


‘| 


ome gas Er 


above 90 F occur on 23 days of each 
month. Readings exceed 100 F on 9 
days in July and on 7 days in August. 
Natural cooling usually takes place 
at night, however, as the average 
minimum for July and August in 


Davis is 54 F. Minimum tempera- 


6 


; ; 
5 ’ 
ORR tyre GI rp mH ee “eg ONE see renee, 


t 


Fig. 1 — The cubicle (looking NNE). Showing glass and solid walls 


As the hourly temperatures of roof, 
wall, floor, and air were read they 
were recorded by hand. Mercury 
thermometers and a recording hygro- 
verify 


thermograph were used to 


ther mocouple readings. 


Climatic Conditions 


These tests were conducted by the 
Experiment Station at the University 
of California at Davis’ located ap- 
proximately in the center of Cali- 
fornia’s Central Valley, latitude about 
3814, deg N. 

In this region the average daily 
maximum temperature in July and 


August exceeds 95 IF. Temperatures 
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tures fall below 60 F on 27 nights in 
July and on 28 nights in August. 
These figures are based on 40-year 
(1910-50) and 


tained from the University Weather 


averages were ob- 
Station located just a few hundred 
feet from the cubicle. University 
Weather Station data were also used 
to obtain the reported outside air 
temperatures, 

In Davis the high mid-day temper- 
atures are accompanied by low hu- 
midities, thus rendering the heat rel- 
atively less objectionable. But accord- 
ing to the 1956 Heatinc, VENTILAT- 
ING, AIR CONDITIONING GuIDE, the 
temperature zone found most com- 


fortable in summer for people at rest, 
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ranges from 71 F at 100 percent RH 
(relative humidity), to 76 F at 50 
percent RH and to 82 F at 10 percent 
RH. These conditions are exceeded 
in the region during the heat of day 
for the full summer period. 

Rain during the summer is virtual- 
ly unknown. Even clouds and/or day- 
time winds are infrequent. The usual 
day is hot, dry, clear and still, fol- 
lowed by evening cooling breezes 
from the south. These conditions re- 
cur with a regularity surprising to 
one accustomed to eastern or mid- 


western climates. 


Measurements 


The cubicle was placed in an open 
field on plowed earth entirely un- 
shaded except for low buildings and 
trees at some distance to the east and 
west. These produced partial shade 
during parts of the first and last 
hours of sunshine, but their effects 
were not substantial. 

During June, July, and August 
1956, 


exterior and interior surfaces of the 


temperature readings of the 
cubicle and of the inside and outside 
air were taken and recorded hourly 
from early morning until late eve- 
Data collected for the infre- 


days which were windy or 


ning. 
quent 
cloudy or cool were recorded but not 
used in the averages. 

Each curve in the figures in the 
paper represents average tempera- 
tures for a period of not fewer than 3 
typical days. Temperature readings 
were plotted using the outside air 
dry-bulb as a base. In each case the 
hourly readings of the average out- 
side air temperatures for a particular 
3- or 4-day run were subtracted from 
the hourly readings of average inside 
air temperatures for that run. The 
differences were then added to the 
average Davis summer air tempera- 
ture curve for the recent 5-year peri- 
od (1951-55) and so plotted. This 
method makes possible a direct com- 
parison of the cubicle’s performance 
during the several runs, regardless of 


differing outside air temperatures. 
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It should be noted that the 5-year 
curve is lower (cooler) than the older 
10-year average. 
tially 
that the 5-year 


This difference par- 
can be explained by the fact 
average is for the 
entire summer while the 40-year aver- 
age covers the 2 hottest months only. 
However, the more recent 5-year data 


does indicate somewhat lower tem- 
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Fig. 2 — Effects of orientation. Showing 
the behavior of the inside air or room 
temperature at different glass orienta- 
tions as compared with an average sum- 
mer cutside air or weather station tem- 
perature curve. The symbols represent 
cardinal and intermediate points of the 
compass 


Whether this 


long-range trend is as yet 


peratures. signifies a 
short-or a 
unknown. 

Climate is continually variable. No 
2 days are exactly alike nor is there 
any such thing as perfect clearness, 
stillness, or dryness. Idiosyncrasies of 
individual days inevitably introduce 
irregularities in experimental results. 
In Davis during the summer these 
idiosyncrasies are represented to 
some degree by haziness and/or wind 
during the day, and by nocturnal 
southerly breezes which vary in mag- 
nitude. But the methods reported here 
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seem reliable because several oppor- 
tunities to verify earlier results have 


produced consistent measurements. 


Plotting 


In general, the figures shown in 


represent the results of 


plotted first 


this paper 
each experiment against 
the 5-year average summer outdoor 
air previously described, and then 
against the average outdoor air curve 
flattened out and represented as a 
reading. The 
total ther 


the latter subtracts out 


straight line or zero 
former method shows the 
mal condition: 
convected exchange with the outdoor 
air and confines itself to radiant ef.- 
fects against the wood surfaces and 
through the glass. 

In the attempt to include a number 


of curves on each graph to facilitate 
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Fig. 3 — Effects of orientation. Showing 

the differences between the room and 

weather station temperatures at differ- 
ent glass orientations 


multiple comparisons, some difliculty 
in reading closely adjacent lines was 
encountered. To alleviate this condi 
tion, lines which actually overlapped 
and which in some cases crossed back 
and forth were straightened out and 
plotted as close parallells. Corrections 
used to make this possible never ex 


ceed 2 deg and seldom exceeded | 
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The hours involved tend to fall dur 


ing morning and evening periods 
where comfort is not a serious prob 


lem. 


Limitations 


In examining the results, certain 


operating characteristics of the cubi 




















SUN TIME 


Fig. 4 — Effects of orientation. Showing 

the differences between room tempera- 

tures when the glass was facing north 

and room temperatures when it faced 
each of 7 other directions 


cle should be First, 


heat sources are 


kept in mind 
made up of con 
ducted gains through the roof, floor 
radiant gains 


cubicle is ke pl 


infiltration is 


and walls, and of 
through the glass. The 
tightly closed = and 
negligible 

Another important consideration is 
ventilated 


that the cubicle is not 


Therefore, interior air temperatures 


indicate the magnitude of the prob 
ventilation and/or me 


their 


lem which 
chani al cooling encounter in 
efforts to produce conditions of com 
fort. For this reason interior air 
temperatures exceed exterior air tem 
most of the day 


peratues during 


resulting in conducted heat losses 


through the glass wall, through th 
floor to the relatively cool crawl space 
and to some minor degree 


negligible } 


through the north wall when cardinal 


air below, 
(for the most part 
orientations are being used, For thi 


reason. also. the cooling of the cubi 
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cle in the evening shows some lag 
which largely would be alleviated if 
it were ventilated generously. 

The cubicle’s shape deserves com- 
ment. In comparison with 1-story 
houses, it has proportionately greater 


wall surface and smaller roof surface. 
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E uncovered glass (east). 
FG glass fiber boucle drapes. 
Gc glass cloth curtains. 

ML milium lined drapes. 


INCREASE IN DEGREES F 


In Fig. 2 the air curve represents 


the 1951-55 summer average air tem- 


perature previously described. Since 


the south readings were taken at the 
summer solstice the south curve rep- 
(coolest) one 


resents the lowest 


which would be experienced during 
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metal venetian blinds. 
is linen roller shade. 
AF aluminum foil. 


Fig. 5 (left) and Fig. 6. (right) — Effects of screening devices. Showing attempts to 
reduce the impact of radiation gain on cubicle room temperatures using various ma- 
terials mounted inside east-facing glass 


Since roof gains usually exceed wall 
gains this should indicate that a rec- 
tangular solid more nearly approach- 
ing the shape of an average small 
house would produce interior air tem- 
peratures at least as high if net some- 
those measured 


what in excess of 


here. 


Orientation 


The cubicle was rotated at intervals 
to face the glass wall in 8 different 
directions. In addition to the 4 car- 


dinal points, north, south, east, and 


west, facings of northeast, southeast, 
southwest, and northwest were tested. 
Substantial differences were observed 
in interior temperatures as_ these 
changes were made, as indicated on 


the graphs of Figs. 2, 3, and 4. 
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the summer. Its height may be ex- 
pected to increase progressively dur- 
ing July and August. 

On June 21 in Davis, the morning 
sun is due east at about 8:15 a.m. 
suntime. It begins to enter the cubi- 
cle, when the glass is facing south, 
at 8:30 and stays until 3:30. This 
means that it shines through the glass 
for only 7 hr, at a steep vertical angle 
(75 deg at noon). The result is an 
interior air temperature curve for the 
morning hours only slightly higher 
than that produced when the glass 
faced westerly, and received no sun. 
The glass facing north produced the 
highest early morning temperatures, 
because some radiation is admitted 
prior to 8:00 a.m. 

During the late afternon (after 4 
p.m.) glass orientations from north 


through east to south are shaded. 
They cool uniformly with only the 
slight effects 
between them. 


of lag differentiating 


One might expect the northeast 


curve to rise earlier than the east 
curve, and conversely might expect 
the northwest curve to drop later than 
that representing west. In the former 
case, the runs were made early in 
July, somewhat after the solstice, and 
so the sun rose about 25 deg north 
of east and was shaded by horizon 
buildings and trees until it reached 
a point about 20 deg north of east. 
sy 6 a.m., when recordings began, it 
was about 15 deg north of east and 
thus more nearly normal to east-fac- 
ing glass than to northeast. In the 
evening the cooling lag requires more 
time to reduce the very high west 
peak than the lower northwest peak. 
The lag more than compensates for 
the fact that the latter occurs about 
ly hr later. 

The times that the peaks occu! 
result from combinations of the in- 
Huences of radiation and _ convec- 
tion, and of the delays caused by 
the insulating qualities of the con- 
struction and the specific heat of the 
materials. Since quantities of direct 
radiation which penetrate the glass 
when it is facing north are small, 
the extent to which the north curve 
exceeds the outside air temperature 
can be attributed essentially to gains 
through the 
through east, west, and south walls. 


conducted roof and 


Roof and wall temperatures during 
exposure to the sun (and for a cool- 
thereafter ) 


The 


through their mass is made up of ra- 


ing period exceed air 


temperatures. heat conducted 
diation gains to exterior surfaces 
minus some surface cooling by con- 
vection. 

Fig. 3 plots the outside air tem- 
perature as a flat line, or zero read- 
ing. By subtracting the air tempera- 
ture from all readings, the influence 
of convected gain is eliminated leav- 
ing curves which are made up of ra- 
diation gains: partly against opaque 
surfaces stimulating conduction 
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through walls and roof, and partly 
the 


Again the north curve shows just the 


directly through glass wall. 


former with a roof surface and 3 
walls involved. This curve could be 
expected to be higher were these sur- 
faces painted black instead of white. 
The time distances between noon and 
the peaks are now the results of de- 
lays of insulation and specific heat 
only. The combined effect of these 
influences would appear to be about 
2 hr. 

The reverse shape of the westerly 
curves from 7 to 10 a.m. derives from 
the maximum rate of outside air tem- 
perature rise during those hours. The 
apparent peak in the easterly curves 
at 8 p.m. is caused by the tapering 
off of the rate of decrease of the out- 
side air at that time. Again it should 
be noted that with evening ventilation 
the right hand portion of all curves 
could be lowered. 

Fig. 4 shows the same glass orien- 
tations, this time plotted against a 
north 


flattened-out, zero-reading 


curve. Since the north curve repre- 


sented radiation influences on con- 
duction through solid walls, this item 
is now subtracted out along with the 
convected influence of the outside air 
previously eliminated in Fig. 3. The 


Fig. 4 


gains resulting solely from radiation 


remaining curves represent 
through the glass wall. 

The symmetry of the easterly and 
westerly curves is marked and seems 
to straddle an axis located at about 
1:30 p.m. This would indicate a cool- 
ing delay, for this portion of the heat 
gain alone, of something like 114 hr 
since the sun is symmetrical about 
the noon line. The peak of the south 
curve seems to reinforce this conclu- 
sion. 

The variations in the height of the 
easterly and westerly curves average 
out evenly (east vs. west) suggesting 
that their slight differences can be 
attributed to the climatic idiosyncra- 
sies of the particular days of the in- 
dividual runs. The consistently thick- 
er easterly curves, however, can per- 


haps be explained by the fact that 
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easterly orientations reach their in- 
side air temperature peaks early and 
are attempting to cool during the pe- 
riod of the day when the rise of the 
outside air temperature is at its max- 
imum rate, 

The westerly and south curves fall 
slightiy below the north curve at 
dawn but remain slightly higher than 
north during the evening. This dif- 
ference can probably be attributed to 
the cooling effects of nocturnal south 
from which the north 


erly breezes 
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(for comparison). 
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INCRE ASE 


of radiation quantities, even though 
total quantities for east and west are 
the same. Apparently, however, in 
spite of these differences in geometri« 
the that 


relationships, conclusion 


westerly-facing glass 


easterly and 


produce equal radiant gains 


seems warranted. 


Screening Devices (east) 


gains through east- or 


Radiant 
west-facing glass are of about equal 


severity, and north and south expo 














SUN T\ME 
louvered aluminum screen (west). 
louvered aluminum screen (east). 
bamboo screen (east). 


Fig. 7 (left) and Fig. 8 (right) — Effects of shading devices. Showing attempts to 
reduce the impact of radiation gain on cubicle room temperatures using various ma- 
tericls mounted outside east-facing and west-facing glass 


glass orientation only is completely 
sheltered. 

Since radiation gains through east 
erly facing glass result frem rays 
which begin in a horizontal position 
and end in a vertical position and 
since the reverse is true of solar in- 


cidence on west-facing glass, it might 


be expected that the shapes of the 


curves for these 2 conditions would 


vary with the temporal distribution 
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sures are less severe to the extent re 


vealed in Figs. 2, 3, and 4. South 
furthermore, can be alleviated by the 
use ef overhangs Because of the low 
morning and evening altitudes of the 
sun, overhangs are only partially ef 
fective to the east or west; vertically 
placed materials are the only means 


For 


the purposes of this paper the term 


of completely shading openings 
screening devices is used to designate 
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materials covering the inside 


of the glass. 


Figs. 5 and 6 show the _ results 


when a series of coverings were tried 
surface while the 


glass 
gla 


inside the 


glass was facing east. Again each 
curve represents the average condi- 
tion encountered during at least 3 
typical summer days, and these are 


slotted against the 1951-55 summer 
| v 


average air temperature in Fig. 5 
and against the air as a horizontal 


line in Fig. 6. The materials used 
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and which intercepted all of the sun’s 
rays. Both the shade and the foil 
were mounted flat. The thickness of 
the wood muntins kept all materials 
away from the inner surface of the 
glass, and left an air space between 
the glass and the covering material of 
about 3 in. 

All covering materials were left 
mounted around the clock rather than 
being removed during the night. For 
this reason the cooling of the cubicle 


in the evening was retarded by vir- 
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SUN TIME 


At summer solstice: 


uncovered glass. 
ordinary wire screen. 
aluminum louvered screen. 


S 6/21 
ws 6/21 
LS 6/21 


One month after solstice: 


north facing glass fer com- 
parison. 


N 7/21 


Fig. 9 (left) and Fig. 10 (right) — Effects of shading devices. Showing attempts to 
reduce the impact of radiation gain on cubicle room temperatures using various ma- 
terials mounted outside south-facing glass 


were drapes of three kinds: glass fi 
ber bouc le, sheer glass cloth, and one 
of moderate weight with milium lin- 
venetian 


ing: also stock aluminum 


blinds; a standard linen roller shade; 
and a sheet of aluminum foil. The 
fabrics, blinds, and shade are all of 
light values of neutral colors, not 
identical in their reflective values be- 
cause of manufacturer’s variations, 
but nonetheless quite similar. The 
milium lining has a silvery appear- 
ance, and the foil is of natural alumi- 
num, 

The drapes were pleated and hung 
in folds to approximate a typical resi- 
dential installation. The venetian 
blinds were drawn to a downward 
sloping position which left a space of 


about 14 in. between adjacent slats 
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tue of the insulating effect which the 
covering material added to the glass. 
(The largest single source of heat 
loss of the cubicle is by conduction 
through the glass to the outside air.) 
This condition produces temperature 
curves which are high during eve- 
ning hours and reflects physical dif- 
ferences among the various covering 
materials. For example, venetian 
blinds produced the highest evening 
temperatures probably because of 
their greater specific heat. They act 
in the conventional 


as a_ radiator 


sense in dissipating their sensible 


heat to the cubicle air mass. The 


linen shade and aluminum foil tend 
also to retard evening cooling, per- 
haps because of their relative im- 


perviousness to air filtration as com- 


pared with the more porous and 
loose-fitting drapes. This latter ex- 
planation may also be the reason for 
the higher evening position of the 
drape with milium lining as com- 
pared with the unlined glass fiber 
and sheer types. The slight variations 
in relative position of the venetian 
blinds at dawn and the sheer curtain 
at dusk can probably be attributed 
to climatic idiosyncrasy. 

The top curve represents the glass 


facing east with no protection. The 


next 3 show the 3 drapes which clus- 
ter consistently close together so that 
it is doubtful whether any distinction 
can be made among them. The vene- 
tian blind curve is slightly lower 
while exposed to the sun but has the 
disadvantage of slower cooling. Both 
the shade and the foil do a reason- 
ably complete job of reflecting radia- 
tion back glass. The 
shade still 
bulge while exposed to the sun. Were 


through the 
retains an undesirable 
its color clear white instead of a neu- 
tral oyster its performance should 
improve. The foil is an impractical 
solution unless it can be mounted in 
a movable manner for control as in 
the case of blinds, shades, and drapes. 

The results would seem to warrant 
the generalization that the materials 
which hang flat against the glass and 
which have smooth surfaces are bet- 
ter barriers against radiation. The 
smooth surface of the venetian blinds 
seems to be offset by the corrugated 
form comprising its series of slats, 
not unlike that of the drapes hanging 


in folds. 


Shading Devices (east and west) 


The term shading devices is used 
here to designate materials covering 
the outside surface of the glass. Re- 
sults of runs where materials were 
mounted outside rather than inside 
the glass are given in Figs. 7 and 8. 
On the east exposure a louvered alu- 
minum screen and a bamboo screen 
were used. On the west the aluminum 
louvered screen was repeated and was 
used inside the glass as well for com- 


parison. 
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The morning bulge in the alumi- 
num screen facing east indicates the 
small percentage of radiation which 
the louvers failed to shade. By com- 
parison the bamboo was completely 
this Thus _ the 


bamboo curve stayed slightly below 


effective in respect. 
the aluminum screen curve during 
the cooling period later in the day. 

A comparison of the 2 aluminum 
screens facing west (inside and out) 
underlines the importance of inter- 
cepting radiation before it strikes the 
the 


effectiveness of a corrugated mate- 


and reaffirms relative in- 


glass 


rial inside, 


Shading Devices (south) 
In conjunction with Figs. 2, 3, 
lL it that 


shown the most 


was noted the south data 


favorable 
(the 


represent 
time during the summer sol- 
stice), and it was also noted that fur- 
ther improvements are possible with 
shading devices. 

Figs. 9 and 10 show the cubicle air 
temperature during the basic south 
exposure with the glass unprotected 
(1) 
with the outside air temperature; (2) 
the 


screen and ordinary wire screen out- 


during the solstice compared: 


with use of aluminum louvered 
side the glass; and (3) with the glass 
facing north. 

Ordinary wire screen accomplishes 
some small degree of shading at high 
but its 


would doubtless decrease later in the 


solar altitudes effectiveness 
summer with a lower sun. One might 
expect it to be effective hardly at all 
if used on an east or west exposure. 
On the other hand the curve repre- 
senting the aluminum louvered screen 
can be expected to remain much as 
it is as the summer wears on because 
of the extra shading capacity pro- 
vided by the configuration of the 
louvers. They are designed to keep 
out all A comparison 


summer sun, 


of Figs. 7, 8, 9 and 10 might sug- 
that 


is_ relatively 


vest aluminum louvered screen 


more useful east and 


west than on the south. Late August 
or early September readings, how- 


Heating, Piping & Air Conditioning, 


November 


ever, would probably reveal a more 
effective south performance than do 
the June readings. 

It is interesting to note that glass 
facing south, fully shaded (as it is 
with the use of aluminum louvered 
screen) produces a somewhat coole1 


interior than uncovered glass facing 
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One month after solstice: 

unshaded giass 

unshaded glass facing north 
for comparison. 

cubicle under complete 
shade. 


$ 7/21 
N 7/21 
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Fig. 11 (left) and Fig. 12 (right) — Effects of shade. Showing attempts to reduce 

the impact of radiation gain on cubicle room temperatures using various materials 

outside south-facing glass. In Fig. 12 three individual winter solstice days labeled 
clear, cloudy, and fog are added for comparison 


north (assuming the south wall to be 
opaque and unshaded) 

The explanation derives from the 
fact that 


radiant gain comes from a roof and 


in the former case cubicle 


2 walls (east and west) while in the 


latter case it comes from a roof and 
3 walls (east, west, and south) 
Again, as in Figs. 7 and 8, the 
louvered aluminum screen curve, in 
relation to the others, is slightly low 
at dawn and slightly high during the 
evening. An explanation for the for 
mer may lie in the slope of the in 
dividual louvers exposing them rath 


for 


situation 1s 


er well to the nocturnal sky radi 


The 


probably caused by the shielding of 


ant cooling. latter 
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during June and July and the winter 
solstice, with overhang and tree shade 
on south glass, and with north facing 
glass 


sents an unshaded south glass ex pos 


highest summer curve repre 


ure one month after the solstice (dur 
the Chis 
might be considered an average sum 
falls 

the 


average 


ing latter part of July) 


som 


hot 


condition since it 


the 


mer 


where near middle of 


weather and 
solar path. It is 
in both Figs. 11 and 12 that the July 
falls the 
the peak 


north 


represents an 


interesting to note 


peak temperature earlier i 


afternoon than solstice 


which again is earlier than the 
peak. These 


differences are caused 


lol 
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by the fact that the north gain is vir- 
tually all 
opaque walls initiated by the radiant 


conducted gain through 
gains of their surfaces, while the 2 
higher south curves represent pro- 


gressively proportionately larger 


quantities of direct radiant gain 
through glass, producing higher in- 
side air temperatures, with less delay 
and causing more rapid cooling by 
conduction through the glass. 
Performance of a solid plywood 
overhang which kept out all sun dur- 
ing the middle of the day was also 
observed, and it can be seen by com- 
paring Figs. 9 and 10 with 11 and 
12 that it is about as effective as an 
aluminum louvered screen; slightly 
more effective at the peak but slight- 
ly less effective during evening cool- 
ing. The differences are small and 
so the 


overhang and the screen 


should be considered similar. The 
slight evening upturn of the overhang 
curve might be explained by the 
shelter it gives from the cold night 
sky and/or by the fact that relatively 
warm air pockets may be denied their 
gravitational rise and be trapped un- 
der the overhang and against the 
glass. Again it should be noted that 
shaded south glass gives better per- 
formance than does the glass facing 
north, 

The curve representing the fully 
shaded condition gives an average of 
days when the cubicle was moved un- 
der a grove of trees with lawn cover- 
ing the ground under and around it. 
The trees provided complete shade 
against the sun’s rays except during 
brief and negligible periods at sun- 
rise and sunset, At these times some 
radiation filtered through to cast 
spots of sunshine on the east and 
west walls, but for all practical pur- 


poses shade was complete. 


The results produce comfortable 
temperatures well below the outside 
air as measured by the weather sta- 
tion thermometer in a nearby ex- 
posed location. The evening cooling 
lag could be alleviated by opening up 
the cubicle for ventilation at about 
5 p.m. However, the trees may re- 
strict access to shaded structures of 
some of the cooling evening breezes. 

The reverse curve during early 
morning is a reflection of the shading 
of the cubicle roof from nocturnal ra- 
diation to the cold sky, a factor which 
delays cooling and constitutes a dis- 
advantage of shaded locations. Their 
daytime advantages, however, seem 
pronounced. 

Partial curves for 3 winter solstice 
conditions in fully exposed locations 
are shown for comparison with sum- 
mer conditions. Each represents one 
day selected at random, rather than 
an average of 3 or more. The bottom 
curve shows that even during a foggy 
day some radiation gets through. The 
middle curve indicates that a some- 
what larger quantity is effective on 
a cloudy day, and the top curve de- 
fines the substantial quantity encoun- 


tered during clear weather. 


Comments 


This paper is in the nature of a 
progress report giving some of the 
initial results obtained from work 
with the cubicle. The summer work 
has continued and in addition, runs 
during fall, winter, and spring sea- 
sons have become more frequent. The 
recent acquisition of automatic re- 
cording equipment produces 24-hr 
data providing material for the study 
of nocturnal as well as daytime con- 
ditions. Wall and roof temperatures 
are being recorded and examined to- 


gether with calculations comparing 


them with theoretically expected 


readings. Further structural and en- 
vironmental variables are under ex- 
amination. 

It should be noted that these ex- 
periments are being performed in 
climatic conditions typical to much 
of the Southwest where radiation val- 
ues and air temperatures are high 
and humidities low. Under these cir- 
cumstances environmental conditions 
which provide shade have relatively 
greater effect than they would have 
in cloudier and more humid climates. 
The results given here cannot be ap- 
plied in such areas without interpre 


tation. 
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Philadelphians Planning An 
Outstanding Annual Meeting 


The ASHAE Program and Papers 
Everetts, Jr., 


as chairman, and the Philadelphia 


Committee with John 


Chapter Committee on Arrangements 
with E. K. Wagner as general chair- 
man, have developed an outstanding 
program for the 65th Annual Meet- 
ing which will be held in Philadel- 
phia January 26-29, 1959. Registra- 
tion Headquarters will be located in 
the Bellevue-Stratford Hotel. 
Although the 65th Annual Meeting 
officially opens on Monday, January 
26, it will be preceded by various 
committee meetings on Saturday and 
Sunday. The ASHAE 


Desk will open at 10 a.m. Sunday. 


Registration 


At 4 p.m., there will be a Welcome- 

Pennsylvania Dutch Koffee Klatch. 
The Kojfee Klatch will be con- 

ducted by the ladies of the Philadel- 


Heating, Piping & Air Conditioning, 


phia Chapter, who are planning sev 


eral surprises. They also plan to have 


refreshments and music. 

Pres. E. R. Queer, University Park, 
Pa., will open the 65th Annual Meet 
Monday. The First 


Session is to be a Topical Session on 


ing at 9 a.m., 


Comfort, moderated by C. S. Leopold, 
Philadelphia Chapter. 

While the men are attending this 
First Session there will be a ladies’ 
bus tour of Old Philadelphia begin 
ning at 9:30 a.m. This tour will be 
repeated again at 2 p.m. for those 
who are unable to make the morning 
tour. 

At 12 noon the official opening of 
the 14th International Heating and 
Air Conditioning Exposition will take 
place at Convention Hall. At 12:15 
p.m. the ASHAE Welcome Luncheon 


November 1958 


will be held in the Ballroom of the 
Bellevue-Stratford. The Honorable 
Richardson Dilworth, Mayor of Phil 
adelphia, will be in attendance to 
officially 
Philadelphia. The Toastmaster for the 
i elcome Luncheon will be | kK 


Wagner, general chairman, and the 


welcome the Society to 


Invocation will be delivered by P. H 
Yeomans, Philadelphia Chapter 

No session is scheduled for Mon 
day afternoon and this will give 
many the opportunity to inspect the 
over 450 exhibits which will be on 
Hall. The 
hours for the exposition will be 12 
Monday through 


display at Convention 
noon until 10 p.m., 
Wednesday, closing on Thursday, the 
final day, at 6:30 p.m. Admission to 
Convention Hall will be by invitation 
and registration only; the general 
public will not be admitted 

The Entertainment Committee of 


Arrangements, H 


B. Prewitt, chairman, anticipates that 


the Committee on 


enjoy the 
Monday 
will be known as a Get-together Party 


everyone will propram 


planned for evening. This 
1) p.m. in the Grand 
Sheraton Hotel. It 
a buffet 
dinner, entertainment and dancing 
First Vice Pres. A. J. Hess, Los 
Angeles, will call to order the Second 


A third Session 


beginning at 7 
Ballroom of the 


will consist of a social hou 


Session at 9:50 a.m 
will be opened simultaneously by 2n« 
Vice Pres. Walter A. Grant, Syracuse 
which will be a Symposium on Hy 


N. Vinther 


re gional dire clor 


dronics moderated by P 
Dallas, Tex 

The Ladies Committee of the Phila 
delphia Chapter 
rangements with Mr. and Mrs. R. | 


Buzzard as chairman ind co-chair 


Committee on Ar 


man. has scheduled a ladies’ tour of 


historical mansions for Puesday 
morning beginning at 10 a.m. Se 
eral mansions will be inspected in th 
morning and then the ladi will in 


i! lure he on 


terrupt their tour to have 
Madison Room of the 
A partments 


in the 
dential 

No sessions are scheduled for Tue 
although it is ex 
Meeting 


ilternoon 


day afternoon, 
pected a number of TA 
will be scheduled for that 
scheduled for 


January 26 with two 


Four SC SSIONS ire 


W f dnesday 


(continued on | 166) 
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1. G. Brennan, Warren Brewer, C. F. Dietz, H. W. Doerrfuss, C, J Mutimer, H. M. Parent, Karl Rugart, W 
Kern, H. K. King, A. I Kriebel, J. I Lowrey, H. 7 Makin, Ir K. W. Will, ¢ F, Wiltberger 
H. H, Mohrfeld, ©. A. Rhea, H. N. Teuber 
SESSIONS A. M. Robertson, Chairman, R. W. ¢ m 
FINANCI P. H. Yeomans, Chairman, A. C. Caldwell, W. R. Funk Jr R. M. MacLean, E. G. Ramp, E, J. Stern, J. A. Zimn 
A. J. Hall, Jr J. E. Hutchison, E. ¢ Lambert, F. F. Pfeiffer, G. H 
Johnson TRANSPORTATION D. S. Plewes, Chairman, R. ] Bitzer 
Copeland, I A. Davidson, M. M. Garber, J. M Johnstor 
LADIES RK Buzzard, Chairman, Mes, R. F. Buzzard, Co-Chai Mount, Jr., M. J. Murray, G. W. Powell, 3rd, Edward Sem 
man. Mmes. R. H. Ackermann, R. S. Arnold. J. C. Benson, M. | Smith, R. B. Twining, J. A. Youtz 
Blankin, F. H. Buzzard, P. A. Cavanagh, E. H. Dafter, C. F. Dietz 
John Everetts, Jr., C. J. Porve, J. H. Hucker, C. J. Lubking, Ludwig Wereitcomre LUNCHEON ( J. Forvy ( 
Mack, D. S. Plewes, H. B, Prewitt, A. M. Robertson, R. P. Schoen: J. Ewald, R. M. Gillett, T. F. Kearne 
jahn, R, f. Sigel, I J. Stern, E. K. Wagner, M. J. Wind, P. H McElgin, Stanley Stake, Leo Sudhaus 


Top row (I. to r.): 5. J. Hucker, H. B. Prewitt, C. J. Lubking, P. H. Yeomans. Bottom row 
(1. to r.): R. F. Buzzard, Ludwig Mack, P. A. Cavanagh, A. M. Robertson, D. S. Plewes 
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PROGRAM — 65TH ANNUAL MEETING 


Bellevue-Stratford Hotel 


January 26-29, 


1959 


Philadelphia, Pa. 
I 


(All meetings and events at Bellevue-Stratford unless indicated otherwise) 


Sunday — January 25 


00 
00 a.m. 
700 p.m. 


9:00 a.m 
0 


REGISTRATION 
Council Meeting 9 


Dutch Koffee Klatch (Bur 


a.m. 

acm 

Welcome-Pennsylvania 
gandy Room) 


Monday — January 26 


“O00 
:O00 


REGISTRATION 
First 
Call to Order Pres. E. R. Queer 
Topica SESSION ON COMFORT 9 
Charles S. Leopold, Moderator 
Researches 


a.m. 
a.m. SESSION 


10 am 
Re 
lation to Human Comfort, by Thomas Bedford 
Metabolic Patterns in Stressful 
by Nello Pace, M.D. 
of the 


on Heating and Ventilation ir 


Environments, 


Re-evaluation Comfort Chart, by B. H 


Jennings 
Ladies’ Bus Tour of Old Philadelphia 


Buses leave fre Warwick, Bel 
and Benjamin Fr 


Sheraton 
anklit 
2:00 noon Expostrion (Closes at 10:00 p.m.) 


WeELCOME (Ballroom) 
Toastmaster: FE. K. Wagner, General Chairman 
Invocation: P Yeomans 

Hon. Richardson 

Philadelphia 

Ladies’ Bus Tour of Old Philadelphia 

W arwick 


15 p.m. LUNCHEON 
12:00 noon 


Speaker: Dilworth, Mayor of 30 p.m 


OO p.m OO pom 


Buses le from Sherator Bellevue-Stratf 


and Benjamin Franklin 
Get-Together Party (Grand Ballroom-Sheraton 
Buffet Dinner 


Howard Lanin 


ave 


Hotel) 


Entertainment 
Orchestra 


0 p.m 


Social Hour 


Dancing 


Tuesday — January 27 


9:00 a.m. REGISTRATION 


9:30 a.m SECOND SESSION 
Call to Order 
Supply Outlet 


by J. R 


Pulsations 


Ist Vice Pres. A. J. Hess 
for Basement 
R. Bahnfleth 
Gas-Fired Residential 
F. Speich and A. A 


Locations Heating 
Wright and D 


Single-Port 


Heating Equipment, by C. 


Putnam 

Low Frequency Combustion Noise in Oil-Burning 
Equipment, by G. J. Sanders and W. FE 
Lawrie 


Hot-Wire 
F. Kemp (by title only) 


Omni-Directional Low-Speed Anemom 


eter, by J 


PHirp SESSION 
Call to Order 
SYMPOSIUM 


2nd Vice 
ON Hypronics 
P. N. Vinther, Moderator 
Water 


Pres. Walter A 


(rant 


ol 
Sturdevant 

Noise and Vibration 
by W. L. Rogers 

of 


Design Piping Systems, by B 


in Water Piping System 


Selection Pumping Equipment, by G 
Carlson 
R 
Ladies’ Bus Tour of Historical Mansions 

Luncheon (Madison Room, Presidential Apartments 


Warwick 


Refrigerant Piping, by J Chamberlain 


10:00 a.m 
10:00 acm 
Sheraton Bellev 
nklin 


leave 
Benjamir 


Buses from ue-Strat! 
and 7 10:00 a.m 


12:00 noon Exposition (Closes at 10:00 p.m.) 12-00 noon 
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Wednesday January 28 


ReGISTRATION 
FourtH SESSION 
Call to Order 
Frost 
der Surface 
I and Il, 
Downward Heat Through a 
by P. M. Chung and C. E. Lund (by 
Annual Energy Use Electric 
R. L. Boyd 
Heating Hypocaust 
Fier 
Call to Order Pres. E 
SYMPOSIUM ON HEA‘ 


G. B 


Formation 


is J H Fox 
and Heat 
in Humid 
P.M 


Transfer 


Cylin 
Part 
Algren 


spac t 


Transfer 
Air 


Chung 


on a 
Flow, 
B 
Joist 
title 


Space Heating 


Crose 
by and A 
only) 
for 
by 
by FE Phatcher 


by Daisley 


SESSION 
R Oueer 
Pump Prerrorma 
Priester, Moderator 
Performance of Water 
Office Building 
MeFadden, Ji 
Performance of Wate: 
Office Building — in 
Donald Kroeker 
erformance of 


Pump Units, by 


Source Heat Pump fo 


in Southwest by | ( 


Source 


Heat Pum 
Northwest 


for 


hry | 


Air 
Spofford 


Source 


R 


Package Souresé Heat 
W.A 
Air 


by kf 


Exposition (Closes at 10:00 p.m.) 


Heat 


Central 
Ambrose 


Operation of Large 


Pump Systems 


Ladies’ Luncheon and Fashion Show (Ballroom 


Warwick Hotel) 
SIATH SESSION 
Call to Order 

Probe 

Dry 

Heat 


Vice Pres. A. J 


Conductivity 


Hess 
Measurement o 
Materials, by W. Woodside 
Windows Shaded Metal 
Ozisik and L. F. Schutrum 
for Radiant kx 


Ist 
Thermal 
Moist 
through 
Awnings, by Necati 
A New Method 


changes by Benjamin Gebhart 


for 
and 
Gain by 


ileulating 


SEVENTH 
Call to Order 


SYMPOSIUM 


SESSION 
Pres. | 


oN 


R 


CORROSION AND 


Queer 
Waren Treat 
MENT 
W Hole 
Water Treatment 
Hogdon 
Corrosion from Insulation 


Hot Water Anti-F) 


Polderman 


G Moderator 


to Inhibit by ft 


Corrosion 


by C. I 


Systems 


Ernst 


and eee by L. D 


Problems n Water 17 
Andrews 
Mystery out o 
Olivia Burkey 


Specihication 
by W. I 

Taking the 

Mrs 


reatment 


{ Water Treatment 


by 
Hour 


65th \ NNI 
Toastmaster 


Social (Clover 


Room) 


Banouet (Ballroom) 

Albert J. Nesbitt 
Lewis 1 Briner (al 
terian Church, Wyncote, Pa 
Eric A. Walker president 


State 


Al 


Invocation Rey 


Speaker The Pennsy! 
University 


ol 


vania 


Introduction and Installation 1959 Officer 
Presentations 
Dancing (Rose Garden 


How urd I anin 


hth Floor) f{ 
Orchesta 


om 10-00 py 


Thursday January 29 
(council Me eting 
Auf Wiedersehen 


EXPosITIo (Closes at 


Coffee Hour 


10:00 


(Clove Room) 


p.m.) 





JOURNAL 
SECTION 


(continued from p. 163) 
meeting simultaneously in the morn- 
ing and two in the afternoon. Treas. 
John H. Fox, Toronto, will preside 
at the Fourth Session and President 
Queer will call to order the Fifth Ses- 
sion, which is a Symposium on Heat 
Pump Performance, moderated by G. 
B. Priester, ASHAE member, Balti- 
more. In the afternoon Ist Vice Pres. 
A. J, Hess will conduct the Sixth Ses- 
sion and the Seventh Session will be 
called to order by President Queer. 
This last session is to be a Symposi- 
um on Corrosion and Water Treat- 
ment, moderated by W. G. Hole, 
Montreal, regional director, Region 7. 

The final special event for the la- 
12:30 p.m. 


Wednesday. This will consist of a 


dies will take place at 


luncheon and fashion show in the 


Ballroom of the Warwick Hotel. 


GK 


The 65th Annual Banquet will take 
place at 7:15 p.m. in tthe Ballroom 
of the Bellevue-Stratford. It will be 
preceded by a social hour in the 
Clover Room beginning at 6 p.m. 
Following the Banquet there will be 
dancing in the Rose Garden on the 
18th floor starting at 10 p.m. 

The Philadelphia Chapter Commit- 
tee on Arrangements felt an opportu- 
nity should be given the members to 
make their farewells on Thursday, 
and therefore are planning an Auf 
Wiedersehen Coffee Hour in the Clo- 
ver Room beginning at 10 a.m. 
Thursday morning. 

Considering the added attraction of 
the 14th International Heating and 
Air Conditioning Exposition, very 
large attendance is anticipated and 
members are urged to make hotel 
reservations early. It is likewise rec- 
ommended that the special events 
reservations form be returned as soon 
as possible as this will assist the local 
their ar- 


Committee in finalizing 


rangements. 





HONORED BY LIFE MEMBERSHIP 


i Society s Council 
y recent action of ociely $ Counci 


Neil D. Adams: Rochester, Minn 
« « Has been superintendent of the 
Franklin Heating Station of the Mayo 
Clinic and the Kahler Corporation in 
Rochester, Minn, for almost 29 years 
« Was graduated from Western 
Michigan College of Education (now 
Western Michigan State University) 
Mr Adams taught in local high 
schools for the next few years, with a 
brief interlude in the U. S. Army. He 
became associated with Ellerbe and 
Company, St. Paul, in 1919, and soon 
was appointed chief engineer. He 
joined the Franklin Heating Station in 
1929. Mr. Adams is responsible for 


Neil D. Adams 


Lucien Buck 


several important inventions within 
the heating and ventilating field. He 
has known and worked with most of 
the pioneers in aur conditioning, heat 
ing and ventilating in the U. S. 
From 1938 to 1940 he was a Council 
member of the Society. He was one of 
the organizers of the Minnesota Soci- 
ety of Professional Engineers, and was 
a charter member of the board of di- 
rectors of the society « « 4 Mr. 
Adams also belongs to the University 
Club, the Rochester Chamber of Com- 
merce, the American Legion, the Izaak 
Walton League, the Elk’s Club and 
the Knights Templar 


Park S$. Hedley 


Lucien Buck, Philadelphia, Pa.: De 
signing and Sales Engineer for Proc- 
tor & Schwartz, Inc. Has specialized 
in dryer design and air systems for 
nearly 45 years and holds 13 U. S. 
patents on various types of industrial 
drying machines. « « « Has worked 
extensively in various positions of re- 
sponsibility in Brazil including an 
honorary appointment by the Depart- 
ment of State in 1918-9. Constructed 
for Eastman Kodak Co., Rochester, 
N. Y. what was probably the first 
photographic raw stock paper mill 
built in U. S. « « « Author of a num 
ber of papers on industrial drying, 
manufacture of paper and_ leather 
dryers. Was Guest Lecturer on leather 
drying for several years at Pratt In- 
stitute, Brooklyn. « « Born in Paris, 
Ky., he studied at the University of 
Kentucky under the renowned Dean 
F. Paul Anderson. He was organizer 
and president of the Buck Dryer Corp 
which dissolved to become associated 
with Procter & Schwartz, Inc. 

Joined the Society in 1928 He is 
a 32nd degree Mason, life member of 
Rochester, N. Y. Consistory and an 
member of Leather 


active American 


Chemists Association 


Park S. Hedley: Buffalo, N.Y 
Was born in Buffalo and received his 
education and early training there 
Worked for American Radiator C 
and W. A. Case & Sons, Mfg. Co., 
both of Buffalo, before he became a 
partner in his own engineering firm 
« « Became a member of the Society 
and of the West New York Chapter 
in 1923, and was president of the 
Chapter in 1937 


Russell H. Heilman: Pittsburgh, Pa 

« « Has been with the Mellon Insti 
tute in Pittsburgh since 1917 where he 
has specialized in Heat and Vapor 
rransmission. He is a Senior Indus 
trial Fellow Born in Ford City, 
Pa., he received his B.S., E.E. and 
M.E. from the University of Pitts 
burgh « Mr. Heilman became a 
member in 1923 and has 
served on TAC on 
TAC on Cooling Load. He has con 
tributed to THe Gurpe and is the author 


Society 
Insulation and 


f some 30 papers on Heat Transmission 


and Heat Insulation. He is also a member 
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of ASTM Professional Engineers, and a 
Life Member of ASME 


Arthur F. Hinrichsen: Mountain 
Lakes, N.J. « « « President and treas- 
urer, Hinrichsen, Inc., New York, 
N.Y., which he founded in 1928. « « « 
Born in Newark, N.J.; attended 
Princeton U., where he received a 
C.E. and was a Phi Beta Kappa. « « 
« He joined the Society and the New 
York Chapter in 1928 and is a member 
of the American Society of Military 
Engineers, New York State Society of 
Professional Engineers, the Railroad 
and Machinery Club and other groups 


William L. Lynch: Rome, N. Y. « « « 
Is president of the Rome-Turney Ra- 
diator Company and director of the 
Farmers’ National Bank and Trust 
Company, where he worked previous 
to joining Rome-Turney. « « « Born 
and educated in Rome, he was elected 
president of the Rome Chamber of 
Commerce in 1944, Mr. Lynch became 
president of the Kiwanis Club in 1940 
and was chosen a member of the Mod 
ern Pioneers committee to attend the 
banquet in Rochester held in observ 
ance of the 150th anniversary of the 
U. S. Patent System. In 1941 he was 
elected a trustee of the Rome Savings 
Bank, and in 1942 was chosen by the 
WPB as a member of the advisory com 
mittee of the fin coil and cooler industry 
in their production efforts for the war. 
« « « He also belongs to the Elks’ Club, 
Knights of Columbus and ASR/ 


Erwin L. Weber: Seattle, Wash 
Is a consulting engineer well known 
in the Pacific Northwest for his work 


in mechanical, electrical and sanitary 
equipment of buildings. He .was one of 
the pioneers in Panel Heating. « « « 
Born at Kassel, Germany, he received 
his engineering education at the Uni- 
versity of Minnesota. « Joined the 


Erwin L. Weber 


Society in 1921. He became Vice Pres 
ident of the Puget Sound Chapter in 
1928 and President in 1929. « « Mr. 
Weber is the author of several articles 
on Panel Heating 


Ralph F. Winterbottom, Waterloo, 
Ia.: Owner and president of Heating 
& Cooling Supply Co., he has been 
active in sales and engineering since 
1913. Has designed and _ installed 
heating equipment in many 
and school buildings, hospitals and 
churches throughout the Mid-Western 
area. « « Holds a patent on a unit 
heater and has designed and developed 
steam and water boilers for gas and 
oil fires. « « « Was born in Falls City, 
Nebr. and attended Business College 
in Kansas. « « « Joined the Society 
in 1923. Is a member of the Central 
Supply Association, Waterloo Technical 
Society and BPOE No. 190 


ottice 


ACTIVITIES OF SOCIETY CHAPTERS 


Chapters have once again 


begun the season in full swing. Man 


outstanding 


speakers presented talks on various subjects ——. from highly technical to non- 





ers were enthusiastical 


y received by the Chapters, 


and lively question and onswer periods reflected the interest of Chapter members. 


San Diego Group Receives 
Charter 


The charter and organization meeting 
of the San Diego Chapter was held at Mis- 
sion Valley Inn on October 15th. The 
chapter is the 73rd to be chartered by the 
Society. 

Regional Director W. O. Stewart, Los 
Angeles, Calif.; First Vice Pres. A. J. Hess, 
Los Angeles, Calif.: and Pres. E. R. Queer, 
University Park, Pa., were all present at 


the meeting. 


President Queer not only presented the 


charter to the chapter but spoke on the 


Role of Chapter in ASHAE Operation. 


Heating, Piping & Air Conditioning 


Technical Talks 


Members and guests of BLUEGRASS 
Chapter heard I. W. Cotton of Indian 
apolis, Ind. explain the discomforts of 
Too Much Air in heating and air-condi 
tioning systems @ @ @ The highlight 
of the program at a CENTRAL OHIO 
Chapter meeting was a panel discussion on 
the merits of Wet Heat vs. Dry Heat. J. ¥ 
Wilson, sales engineer, R. A. Wilson Co 
Columbus, Ohio; B. W. Cornelius, partner 
and mechanical engineer, Sims, Cornelius 
& Schooley, Columbus, Ohio; and W. R 
Kinney, vice president, J. A. Myers Co., 
Columbus, Ohio, supported the wet heat 
idea. T. R. Walker, vice president, Colum 
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bus Heating & Ventilating Co., Columbus, 
Ohio; H. G. Hays, chief engineer, Arm- 
strong Furnace Co., Columbus, Ohio; and 
A. D. Bogen, manager, The Home Furnace 
Co., Columbus, Ohio, upheld the dry heat 
theory. A very interesting question period 
followed and both sides rose to the occa 
sion with excellent answers. @ @ @ 
Fan Selection and Application was the 
subject of an informative talk given by 
J. H. MeCabe, district manager, American 
Blower Corp., Denver, Colo., before mem 
bers of EL PASO Chapter. @ @ @ R 
J. Caffrey, Sales Engineer, Johnson Service 
Co., New York, N. Y., was the guest speak 
er of the LONG ISLAND Chapter. His 
subject for the meeting was the transfer 
of temperature and humidity to central 
control stations. He stated the trend in the 
control business was to present pictorial 
and graphic outlines to supplant the too 
complicated diagrams presented to build 
ing engineers today. A lively question and 
answer period followed Mr. { affrey's il 
lustrated talk, @ @ @ Mr Caffrey 
also addressed members and guests of 
NEW MEXICO Chapter. His talk on 
Pneumatic Control Centers was most in 
formative, especially in regards to pneu 
matic transmission which, although not 
new to the instrumentation industry, is 
relatively new to the comfort control field 
A question and answer period followed 
© @ @ NORTH TEXAS 


members heard an illustrated talk by Don 


Chapter 


Cousins, sales manager Merchandising 
Products, The Marley Co., Kansas City, 
Mo. Mr. Cousins presented some interest 
ing and basic information on cooling tower 
design, selection and operation i 
R. M. Quick, assistant sales manager, Ex 
pansion Joint Division, Flexonics Corp 
Maywood, Ill., spoke before members of 
OREGON Chapter. With slide illustrations 
Mr. Quick explained the advantages of ex 
pansion joints, where they should be in 
stalled to provide the best service, and how 
to properly guide and anchor the expan 
sion joint to avoid squirm, thus giving a 
longer life cycle to the equipment. A brief 
question and answer period followed, © 
@ @ Sound Control was the topic of a 
talk given by J. F. Marshall, partner 
Marshall, Neil & Pauley, Inc., before mem 
bers and guests of SOUTH TEXAS Chap 
Wheeler, 
spoke 


ter. At another meeting, J. A 
manager, American Blower Corp., 
on the subject Sound Characteristics of 
Fans. Both talks were weli received by 
Chapter members e e@ @_ Elliot 
Codes, engineer, Anemostat Corporation of 
America, Hartford, Conn., spoke before 
members of SOUTHWEST TEXAS Chap 
ter. His subject, high velocity, involving 
duct design, losses and static regain, was 
All who 
were present enjoyed Mr. Godes instructive 
talk. @ @ @ 
in Design of Insulated Buildings was the 
topic of W. H. Smith, Jr., branch manager 
Fiberglas Corp., Dallas 


Tex. The very interesting presentation was 


presented in a simplihed manner 


Principles and Practice 


Owens-Corning 


supplemented by slides. A brief discussion 
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period followed the talk which was given 
before members of WEST TEXAS Chap 


ter 


Non-Technical Talks 


The need for educating the customer in 
what could be expected in a good heating 
or cooling system was the theme of a talk 
given before members of CONNECTICUT 
W. Nessell, in- 


dustry consultant, Minneapolis-Honeywell 


Chapter. The speaker, C. 


Regulator Co., Chicago, IIL, also discussed 
many of the reasons for heating and cool 
ing systems failing to operate properly. 
© @ @ DELTA 
heard T. A. Stokes, consulting mechanical 
engineer, Cary B. Gamble & Assocs., New 
Orleans, La., give an excellent presenta 


Chapter members 


tion and discussion of the recently com 
pleted air-conditioning installations in the 
Civic Center's new State Office and Su 
preme Court Buildings, previously viewed 
on tour by Chapter members. @ @ @ 
S. A. Gray, sales manager, Minneapolis 
Regulator Co., Dallas, Tex., 
spoke on The Economics of Year-Round 
lir Conditioning. The talk was thoroughly 


Honey well 


enjoyed by members and guests of EL 
PASO Chapter. @ @ @ INDIANA 
Chapter members heard their past presi- 
dent I. W. Cotton of Indianapolis, Ind. dis- 
cuss the importance of industrial zoning. 
He also explained the factors leading to 
the selection of such areas. The talk was 
enlightening and was enjoyed by all who 
were present. @ ® @ Col. J. T. Sheri- 
dan, Central Air Defense Force, Richards 
Gebaur Air Base, Kansas City, Mo., gave 
a very enlightening speech entitled Deu 
Line. Colonel Sheridan explained that this 
is the Distant Early Warning System used 
for detecting enemy aircraft and is located 
near the North Pole. Among the interest- 
ing facts mentioned by Colonel Sheridan 
in his illustrated talk before members of 
KANSAS CITY Chapter was that some- 
times the outside temperature reaches 87 F 
where these radar installations are located. 
rhis created quite a problem from a heat 
ing standpoint and was solved after much 
detailed study by many experts in the 
field. @ @ @ An _ excellent presenta- 
tion was made on the history of the heat- 
ing industry in Calgary since the turn of 
the century. Fred Deeves, chairman, F. 
Deeves & Sons Ltd., Calgary, Alta., Can., 
alse gave the membership of SOUTHERN 
ALBERTA Chapter some very interesting 
pictures of the early construction work. 


Members found the talk most informative. 


~+ + + + 


OLDEST MEMBER WRITES OF HIS CAREER 


Alex W. Luck, Reading, Pa., 95 on November Ist last, is by 
age the oldest living member of the Society. A representation 
from his friends and associates in the Philadelphia Chapter 
paid him a visit, talked over experiences, and found him 
well and active. In fact, found him well and active enough so 
that he wrote out a brief story of highlights of his long career. 


A LOOK INTO THE PAST 
By A. W. Luck, Life Member 


1863 at Lewis 
father 


maintained an ironmongers shop, employ 


I was born November 1, 
ham, Kent, England, where my 


ing some 20 workmen on sheet metal, 
blacksmithing and = general construction 
work. There was a large general work shop 
in the rear and from the age of 12 I spent 
my spare time there with the mechanics. 
Smithing became my hobby and I would 
take an old file and make a steel rod sev- 
eral feet long and transform it into drills, 
chisels, and other tools. The general knowl 
edge I gained in my youth was a wonder 
ful asset all through my life. 

The foreman of the shop was my ideal. 
He schooled me in doing good work by 
telling me if a thing is worth doing at all. 
do it right, even if it's going up a chimney 
or down a well do it right. That has 
been my aim all through my life in all my 
undertakings. 

When I was a boy I would go to the 
Greenwich Observatory and talk with the 
old navy pensioners who had seen action 
in foreign ports. Sometimes I would row 
across the River Thames and board the 
sailing ships in the London docks. My 
grandfather was a captain on a sailing ship 
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Hale, hearty and alert at 95, Alex W. 
Luck is the oldest living member of the 
Society 


for 17 years before steam was in general 


use; later becoming Master of a side 
wheeler. All of this resulted in my starting 
on a voyage to Australia in 1880 when I 


was 17 years of age. 


On the voyage to Australia it was 
planned to go around the South African 
Cape but after crossing the line the ship 
was becalmed in the South Atlantic. We 
drifted with the currents in the direction 
of the Inaccessible Islands located some 
2500 miles from Buenos Aires, South 
America and 2400 miles from Cape Town. 
Several hours were spent off the only in- 
habited island, the Isle of Tristan da Cun 
ha. The male inhabitants came to our ship 
in two whale boats offering in trade an un 
usual brand of potatoes, cabbages weigh 
ing 50 Ib with 5 hearts on the one stem, 
a type of apricot, and pelican skins. The 
total population at that time was 20 men 
and one woman and they refused to leave 
calling it the Isle of Contentment. Today 
two or more cold storage plants are erected 
there by a South American company and 
the islands supply most of the demand for 
so-called lobster tails which are really 
crawfish. 

The writer later introduced the brand 
of potatoes into Australia but did not fol 
low it up. 

In a few days over 3 months we arrived 
at Adelaide, South 
spent a few months. I then started west, 


Australia, where | 


but was not favorably impressed because 
of the sand, brackish water and not un- 
common high temperatures of 100 to 110 
F. My blacksmith training served me well 
providing work shoeing horses, sharpening 
mill picks and repairing wagon wheels 
At last I arrived at Port Pirie on Spencer 
Gulf where only weekly railroad service 
was available. This would have caused 
several days delay so I accepted a berth 
on a ship sailing to Falmouth, England; 


signing on as an ordinary seaman. 


When the ship sailed the next day I 
found that the captain was the only one 
who could converse in English as all of 
the crew were Swedish In the hope of en 
countering favorable winds the course was 
around the Horn of South America. It was 
a rough trip, but in due time we got into 
the Atlantic Ocean and this time sailed 
close enough to St. Helena to see the pic 
turesque harbor. It was near this island 
we sighted a ship we met as we left Aus 
tralia. They had traveled the African 
course. 

It took just 4 months to arrive in Fai 
mouth, England, and I took the train 
from there to London; arriving home 18 


months after my departure. 


Shortly before my 20th birthday, in 
1882, I left home again, this time for 
America and in a position to pay my way 
I crossed the Channel to Antwerp and 
boarded a French steamer (converted cat 
tle ship) bound for New Orleans. There 
were no cabins only rough board bunks 


and a few conveniences. 


The immigrants were divided into com 
panies of about 20 and one was selected 
as captain. Each captain handled the pro 
visions for his group including much wine 
and brandy. I was selected captain of a 
group and this put me in the liquor busi- 
ness. My company consumed little wine or 
brandy so I used it to trade for other food 
and delicacies. The trip took some 12 days, 
with no s¢ raps of any magnitude, and our 


stay in New Orleans was short as we were 
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Members of the Philadelphia Chapter talk with Mr. Luck about his travels which took 
him all the way from his birthplace in England to Australia and New Zealand. (!. to 
r.) E. K. Wagner, Mr. Luck, H. H. Erickson and H. W. Doerrfuss 


soon on the train for a long rail trip to 


Antonio, Tex. 
San 


San 
Antonio was a tough city with too 
many bugs and sand fleas and we were not 
impressed. While there | ran gas mains in 
the streets and put gas lines in the Alamo 
I also worked as a paper-hanger in the 
Hotel in Plaza. 

1883, we located in 
Tex., which was quite a modern city built 
Here I first 
but I was unable to obtain my final papers 


Malvern Alamo 


Late in Galveston, 


on sand. secured my papers 


until 1904 as I was never in one locality 
long enough to qualify. 
In 1884, after 


l dec ided to go to 


Galveston was inundated, 


the capital city of 
Austin, where | associated myself with the 
leading plumber. On one occasion I was 
Christi 
to Laredo 


assigned a job at Corpus and to 


get there I traveled by train 
(the International Bridge to Mexico being 
there) took the 
gage with wood burning locomotive 
and coaches. We all had to 
wood up ever 20 miles 


rhe 
top of a cliff, and I never 


and from there narrow 
line 
two help 
job was in a house located at the 
got down to the 
port or city proper. However it was an 
event in my life in Texas 

When the job was completed I returned 
to Austin where I fitted up the steam cook 
ing appliances in the New Driscol Hotel 
I then State Land Office 
Building and was employed by the Chi 


cage firm which had the plumbing and gas 


worked on the 


piping contract on the State Capitol Build 
ing. Austin 
they requested me to take charge of a state 


After completing my work in 
job in Indiana and that is how I came to 
vicinity of Chicago in 1887, 
when | with the Branch of 
the Detroit Heating & Light Co 

My roving disposition kept me from set 


be in the 


was Chicago 


tling down and I opened a branch in St 
Paul, Minn., for the Henderson Thermo 
Heaters manufactured in Reading, Pa., 
and the company induced me to come to 
the home office in Reading, Pa. I settled 
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1902 and with the 


friends | 


help of 
the right 


in Reading in 
my Detroit 
to vote in the United States 

In 1908 I 
Prizer Painter 
Pa. On Labor 
metal 
Department 


was given 
with the 
Reading, 
destroyed the 
Heater 


outside 


associated 
Heater Co., 
1912 fire 
boilers and the 
With 


tons of 


became 
Stove 
Day 
patterns for 


disbanded 


2 
oe 


was 
heater 


Reading 


assistance | purchased 
parts and in 1913 started the 
Heater & Supply Co 

The preservation of the 
Forge, Pa., 
ington, presented heating problems. | 
asked to 


Valley 
headquarters of George Wash 


histori 


was 


design a concealed heating sys 


rhe installation is an example of gravity 


circulation of heated water and, in this 


G3? JOURNAL 
AY 
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case, the necessary air circulation for the 
basement and the floors 


When the hirst 


building it was so damp moisture could be 


two above 


writer inspected — the 
wiped off the walls, the linen on the beds 
and the 


rotting 


was moldy timbers in the base 


The requirements were 


the build 


ment 
that 


were 


there should be no fire in 


ing, no mechanical appliances requiring 


electric current (as they have so many 


failures of power there) and no radiators 


piping or anything which would destroy 


the historic original features of the shrine 
then 
was 220 
This de 
that the pipes 
had to be 2 ft floor 
line and then go underground over 220 ft 
a total of 500 ft of 
force but and 


I centered my attention on the 


superintendent's building which 


ft away with a roadway between 


termined flow and return 


below the basement 


some main with no 
stacks of in 


Washington 


gravity three 


directs in the basement of 
Headquarters 


| he 
in the 


tank 
18-in 
and 


writer introduced the vertical 


basement system with an 


glass gag to show the air cushion 


facilities for rechargin 
The 


sented at 
Meetings but I cannot recall the date 


data on this installation were pre 


one of the Society's Annual 
member of the AMERICAN 


Ain-CONDITION 


| became a 
HEATING AND 
1919 
Chapter of the 
held a 100 
chapter 


SOCIETY OF 


ING ENGINEERS in and a member of 


the Philadelphia 
in 1920 


Society 


and for many years 
| record for attendance at 
meetings. In 1934 the 
a Life Member 


Engineers Club of 


elected me a 


percent 
elected me 
of the 

1925 


Council 
I became a member 
Philadelphia in 
member of the 30 
1955. In 1957 I 
Engineer of the Year by the 


Pennsylvania Sx 


and they 


year club in was hon 


ored as the 
Reading Chapter ol the 


Mr. Luck (right) and Mr. Doerrfuss chat over some of Mr. Luck's activities. For years 
Mr. Luck attended 100 percent of meetings of the Philadelphia Chapter, journeying 
from his home in Reading, Pa., to do so 


1958 
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ciety of Professional Engineers. | 
been in the Maple Farm Home Akron, Pa. 
since May 1955. 


have 


OFFNERS’ ENJOY ’ROUND 
THE WORLD TRIP 

Alfred J. Offner, 
Society and retired New York consulting 
engineer, is en route an around the 
world trip with Mrs. Offner. 

The Offners left New York on Septem- 
ber 7 and their first stop was Los Angeles. 
Among the places they will visit will be 
Hawaii, Fiji Islands, New Zealand, Aus- 
tralia, Indonesia, Philippine Islands, Japan, 
Hong Kong, South Vietnam, 
Cambodia, Thailand, Burma, India, Nepal, 
Ceylon, Pakistan, Iran, Iraq and Jordan. 

During the Christmas Season Mr. and 
Mrs. Offner plan to be in Bethlehem 
where they will attend Christmas services 
at the Church of the Nativity. They will 
then proceed to Cairo, Aswan, Luxor, 
Rome, Sicily, Tunis and Morocco. The 
trip will be made entirely by air. 


past president of the 


on 


Formosa, 


HERNDON JOINS EVANSVILLE 
FACULTY 

C. L. Herndon, who was 1957-58 
dent of the Southwest Texas Chapter of 
ASHAE, and who has been a member of 
the Society for many years, has been ap- 
the engineering faculty of 
Evansville College, Evansville, Ind. Pro- 
fessor Herndon left his position the 
engineering faculty of San Antonio Col- 
lege, San Antonio, Tex., to accept his new 
appointment. 


presi- 


pointed to 


on 


HEATH DIRECTOR OF 
ASSOCIATED INDUSTRIES 
W. R. Heath, Buffalo, N. Y., ASHAE 


member, has been elected to the Board of 
Directors of Associated Industries of New 
York. Mr. Heath is executive vice pres- 
ident of Buffalo Forge Co., and is a past 
president of the Western New York Chap- 
ter. 


TAC ON PHYSIOLOGICAL 
RESEARCH AND HUMAN 
COMFORT 

The Society Technical Advisory 
mittee on Physiological Research 
Human Comfort held a meeting in Minne- 
apolis at the time of the Semi-Annual 
Meeting. It heard reports of recent work 
in connection with air ionization, tending 
to show that earlier investigations had 
been handicapped by inadequate instru- 
ments, and recent work would indicate 
that air ionization has effects on some as- 
pects of the feeling of comfort. As a re- 
sult, it was decided that the Committee 
members should surveyed 
their 


Com- 
and 


concerning 
air ioniza- 


be 


views on incorporating 


170 


tion studies into the Society Research 
Program. 

The Committee also heard 
dicating that the Laboratory 
for comfort studies are substantially fin- 
ished and that the staff there has been 
augmented to permit the studies to pro- 
The Committee also gave considera- 
of the material contained in 


Guipe chapter bearing on the sub- 


reports in- 


test rooms 


ceed, 
tion to some 
THE 
ject of comfort. 


BAAN AT VDI MEETING 

G. B. Baan, New York, N. Y., a mem- 
ber of the International Relations Com- 
mittee of the Society, was designated by 
Pres. E. R. Queer as the official repre- 
sentative of the Society at the Annual 
Meeting of the Heating and Ventilating 
Section of the German Engineers Society, 
Verein Deutscher Ingenieures. The meet- 
held in Stuttgart, Germany 
16-17th. 


ing was on 


October 


fey a ee 


CANDIDATES FOR MEMBERSHIP 


Listed here are the names of 108 men who are the cuntiiates for membership or ad- 


their full share 





vancement in membership grade. 


S$ are r 
of responsibility of receiving these candidates into ‘membership. by by advising 
utive Secretary before November 29, 1958, of any whose eligi 


the Exec- 
ibility for  anmberelp 


is questioned. Uniess such objection is made these candidates will be voted upon by 


the Council 


Note * Advance 


Arizona (Region 4) 


CHIRIBOGA, ALFONSO, A-( Engr 


Power District, Phoenix 


California (Region 4) 


Co-Partner, Oceanside 
Oceanside 


Jackson & Blanc 


Bates, WILLIAM, Mar 
Heating & Ventilating Co 
BUCHHOLZ, F. J., 
Diego 

BuTcHER, ¢ I 
Co., San Diego 
Enmcxe, W. K., Vice-Pres 
Ehmcke Sheet Metal Works, 
ERICSSON, ( G Mech. Engr 
llth Naval Dist. Pub. Wks. Off 
Friepricus, H. E., Pres., Air C 
San Diego 
JACKSON, M. §S., 
San Diego 
KLEIN, K. F., Dist 
well Regulator Co 
LiINBERG, E, H 
Naval Dist. Pub 
McCartuy, D. ¢ 
Paint & Glass Co 
REINWALD, R J 
Co., San Diego 
Roperts, J. M Pres 
gineering Services, Inc 
Rurr, B. E., 
Heating & Air 
SuLLAWAY, W. F., 
Polland, San Diego 
Warton, K. A., Sales 
Regulator Co., Los Angeles 
WILLARDSON R E., Asst 
Willardson, Inc., Los Angeles 


Engr., San 


Sales Engr Johnson Service 
Mer., W. G 
Diego 
Fed 
San 


& Gen 
San 
Govt 

Diego 

nditioning, Inc 

Owner-Mer Jackson & Blanc 

Mer Minneapolis-Honey 

San Diego 

Mech 


Fed Lith 


San 


Govt 
Diego 
Tyre 


Engr 

Wks, Off., 
Sales Promotion, 
Los Angeles 

Sales 


Bros 


Engr Barber Colman 
Plumbing & Heating En 
San Diego 

Jackson & 
San Diego 


Hess, Greiner & 


Sales Engr., Blanc 
Conditioning, 
Sales Engr 
Powers 


Engr The 


Treas E 


secy 


Connecticut (Region 1) 


CANNER, E. M & Co., Inc., 
Hartford 
MAYNARD, R. J., Jr., Draftsman, 
& Chapin Mfg. Co., New London 
Vatz, I. P., Design Engr., E. B 
eral Dynamics, Groton 


Chief Engr., Kahn 


The Hopson 


Div. of Gen 


Florida (Region 5) 


A-C & Commercial Div., 


Petersburg 


Puipps, H. H., Mer 
rhe Houston Corp., St 


Georgia (Region 5) 


HARRISON, M. E., Sr. Owner, Morris E. Harri 


son, Cons, Engr., Atlanta 


Illinois (Region 2) 


Beparp, f J Constr Tech Johnson Service 


Co Peoria 
Davinson, H. G 
ing & Ventilating Co 


Sales Engr Narowetz Heat 


Chicago 


ment 


Heating, Piping 
g ping 


tReinstatement 


DvORSCEK JOHN, Vice-Pres Davis Construc 
tion Co., ¢ x ago 
HOUKAL, R Jr., Chief 
Perkins & W di’ Chicago 
Hupson, R. B., Jr.*, Secy 
Equipment Co., Chicago 
Krott, M. N., Designer, A 
Chicago 
MereEL, J. A., 
Co., Chicago 
WarREN, G. H., 
& Ventilating Co., 
Watson, H. P 
Assoc., Chicago 


Mech. & Elec. Engr., 


Treas., Air Products 


Epstein & Sons 


Secy.-Treas., United Sheet Metal 


Sales Engr., Narowetz Heating 


Chicago 


Harry P. Watson & 


Owner 


(Region 3) 


Illinois 
Rock 


Cuicxris, C. H., Cons. Engr Island 


(Region 2) 
Mech 


Indiana 


PALMER, O. M Engr., Fennig & Weir, 


Indianapolis 


Iowa (Region 3) 


is- Honeywell 


J. R.*, Br. Mgr 
Des Moines 


BAIN, Minneapol 


Regulator Co 


Kansas (Region 3) 


Foutps, J. C., Jr 
Co., Wichita 


Owner, Foulds Engineering 


Louisiana (Region 6) 


Dunn, R. J., Sales Engr., Richard L. Johnson 
Jr., Shreveport 
ERICHSON, F 
Engineering Co., 
Lowe, R. J 


Engineering Co 


ee Fred M. Erichson 
New 
Sales 


New 


Owner, 
Orleans 
Repr., Fred M 


Orleans 


Erichson 


Massachusetts (Region 1) 


Hiro, J. W Oil Heating Equipment 


Inc Fall River 
Kosnie, G. | 
Somerset 
OuELLETTE R. A., Sales 
Ventilating Co., Boston 
Sparkes, H. R 
Installation, A 
Dorchester 


Treas., 
Sales Repr., Bell & Gossett Co., 
Engr Iig Electric 


in charge of 
Cons 


Supervision 
Engr 


, Engr 
Ehrenzeller, Inc 


Michigan (Region 2) 


Hartrupee, R. B., Asst. Chief Engr., Claude B 


Schneible Co., Detroit 
Missouri (Region 3) 


=. 3, 
Kansas City 


JOHNSON, Sales Engr., Carrier Cor 


poration 
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Nebraska (Region 3) 


WesterBerG, H. A., A-C. Sales Engr Metro 
politan Utilities District, Omaha 

Wricutr, D. E.*, Mech. Ener., Omaha District 
Corps., Army Engineers, Engineering Div Mili 
tary & Design Branch, Omaha 


New Jersey (Region 1) 
Rosins, Epwin Engr. -Estimator Stephen 
Bross, Inc., Shrewsbury 

WarsHaw, P. E., Sales Engr., The Powers Regu 
lator Co., Springfield 


New Mexico (Region 6) 


ELLISON, D. E., Office Mgr., J. S. Brown-E, F 
Olds Plumbing & Heating Corp., Albuquerque 
Mays, G. A., Sales Engr The Trane Co., Albu 
querque 

Mervini, G. M Design Engr Dr 
Giomi, Cons, Engr., Aibuquerqu 
Sawyer, L. L., Mgr., J. S. Brown-E. F. Olds 
Plumbing & Heating Corp., Albuquerque 


Marcel'o 


New York (Region 1) 


CAHILL, E. M., Sales Repr., Buffalo Forge Com 

pany, Syracuse 

HANKINS, Ropert, Mech 
| 


heimer & Assocs., Albany 


Engr Otten 


Ohio (Region 2) 


MANN, W. H Jr Staff Engr The Toled« 
Edison Co., Toledo 

RatpH, D. §.*, Partner, Ralph & Curl, Engrs 
Columbus 

Rotn, C. A Mer Plbg. & Htg. Dept., OF 

Pipe & Supply Co., Cleveland 


Oklahoma (Region 6) 


Cour Vicrort, Br ales Mer 

poration, Oklahoma City 

FLINSBAUGH, J. R., Sales Engr Standard Asbes 
tos Mfg. & Insulation Co., Oklahoma City 
JOHNSON, W. R.*, Head of Engrg. Dept Fed 
eral Corporation, Oklahoma City 

Tumiuty, J. E.*, Mech. Engr. & Office Mgr 
Wm. J. Collins, Jr Cons. Engr Tulsa 
VaANGILDER, Haroip, Sales Mgr. & Engr A & 
A Air Conditioning Co., Inc Tulsa 


Oregon (Region 4) 


Cote, W. B., Br. Mer Htg. & A-C. Dept 
Crane Co., Portland 

HINKSON, D. IL Br. Mer The Powers Regu 
lator Co., Portland 
PETERSON, H. J., Chief Engr 
& Merrill, Portland 


Skidmore, Owings 


Pennsylvania (Region 1) 


Service & Installation 
Philadel 


Barcer, F. M Mer 
Minneapolis-Honeywell Regulator C« 
phia 

Bercer, A. H., Gen. Sales Mgr., Burnham Cort 
Berger Furnace Div Belle Vernon 

Siecrriep, F. H Br. Mer Tuttle & Bailey 
Philadelphia 


Rhode Island (Region 1) 


ALLEN, Ff I Treas., Gaspee Pipe & Supply 
Co., Inc Providence 
ArpeNn, I. L., Pres 
East Providence 
Burke, (¢ Jr Sales Engr Minneap 
Honeywell Regulator Co East Providence 
Burt, M. §S., Part Owner, R. I. Products ¢ 
Providence 


Arden Engineering Co., Inc 


Cooney, §. I Piping Engr Hartwell C 
Inc East Providence 
DIONNE, R. A., Gen. Mer 
East Providence 


Hartwell Co 


DoucGtias, J. E Service & Installation 
Minneapolis-Honeywell Regulator Ca 
Providence 

DUFFY J H Jr Sales Eng 
MacLean Co., Providence 
Everetr, W. ( Dept. Engr 
ing Co Providence 
FiTzGIBBONs, J. J App! 
Equipment Co., Providence 
FrercuHer, P. W Maer Prov. Off 
Webster Co., Providence 

Lanpry, C. M., Engr., Grinnell Corp. (Americar 
Moistening Div.), Providence 


American Moistert 
Engr Empire State 


Warren 


Heating, Piping & Air Conditioning, 
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LAYDEN, J. ¢ Refrig. Engr., Lutz Engineering 
Co., In Providence 
Lurz, E. A., Supvsry 
Co., Inc., Providence 
McHuGH J y Sales Engr Minneapolis 
Honeywell Regulator Co East Providence 
McPHERSON, Leo, Service Mgr., Petroleum Heat 
& Power Co. of R. I1., Providence 

Moor! R w 
dence 

Nutat, N. I., Bldg. Supt. & Engr., Old Colony 
Co-Operative Bank, Providence 
PrLoguin, L. E.+, Estimator, Arden 
Co., Inc., East Providence 

RAICHE Dd. ¢ Engr Designer 
Maguire & Assocs., Providence 
STOCKMAN, K. E., Pres Airite Engineerin 
Pawtucket 

Wirey, J. fF JR 
( Pawtucket 


Engr., Lutz Engineering 


Treas., Enginaire, In Provi 


Engineering 


Charles A 


Estimator, Carl I 


Texas (Region 6) 
Bear, G. V., Jr Repr United Supply C 
Austin 

BERGER t Mech 
Dallas 

Davis Owner, Jerol ) & Assocs 
Cons Engr Houston 

Hearn, J. A., Gen. Supt., Way Engineering C« 
Austin 

MarsH, R ice-Pre Way Engineering 
Co Austir 

Puryear, C. G., Plumbing & Heatir 

tor, Austu 


Natkin & Co 


Scumipr, R, E Partner, Fox-Schmidt Plumbing 
Heating & Electric Co., Austin 

SHe_Ton, D. H., Indus. Engr 

Ysleta 


Compat 
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SUMMERS, G. Ff Mech Zz General Services 
Administration, Dallas 

Wricur, B., Owner ect Metal Sh 
Austin 


Washington (Region 4) 


B.° Sales Engr Minneay 
Spokane, Wash 


CAMPBELI R 
Honeywell Regulator C« 


Wisconsin (Region 2) 


Hocuutt, W. D., Supr. of Tech. Se 
son Service ¢ Milwaukee 


Canada (Region 7) 


Green, H, F Vice-Pres Flame Master, Ltd 
Edn nton Alta 

Kirpy, C. N.*, Vice Pres. & Chief Mech. Engr 
J. L. Richards & Associates Ltd., Ottawa, Ont 
LAVENDER, R J Mech. Designer, Giffels & 
Vallet of Canada, Ltd., Windsor, Ont 

Scuteck, R R Steam & Vtg Engr The On 
tario Paper Co., Ltd Thorold, Ont 
Witttams, R. A.*, Sales Engr., Vet's 
Works, Edmonton, Alta 


Sheet Metal 


Iraq 


Hickry, P. I Chief Engr Kumait ¢ 


Baghdad 
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JEREMIAH E. CAREY 
Westfield, Mass. 


Jeremiah E. Carey, president of the J. E 
Carey Co., a heating and air-conditioning 
sales agency in Springfield, Mass., died 
September 18 

Mr. Carey was born in Lawrence, Mass 
in 1905. After completing his education 
he entered the heating and 
field. In 1946 he established the J. E 
Carey Co 

A member of the Society since 1955 
Mr. Carey held several public 
Westheld. His efficient work as chairman 
of the local rationing board during World 
War II resulted in his commendation from 


local, state and national officials 


ventilating 


offices in 


He is survived by his wife, two sons, and 


a sister 


ARTHUR F. BOWERS 
Milwaukee, Wis. 


Arthur F. Bowers, elected to Life Mem 
bership in 1949, died August 29 at his 
home, after an illness of six months 

Mr. Bowers was born in Akron, Ohio 
and moved to Milwaukee as a child. Ac 
tive in the heating industry, he was, at his 
death, president of the Industrial Heating 
Milwaukee 


Society since 1919 


& Engineering Co 

A member of the 
Mr. Bowers was also past president of the 
Milwaukee Association of Heating, Piping 
& Air Conditioning Contractors. He was a 


1958 


32nd degree Mason, a member of the Elks 
club, and a member and past commodore 
of the Milwaukee Yacht club and _ the 
Lake Michigan Yachting association 

Mr Bowers is survived by his widow, 
Dorothy K.., 


and brother, and seven grandchildren 


two sons, a daughter, a sister 


JAMES J. JOYCE 
Atlanta, Ga. 


James J. Joyce, sales engineer with The 
Powers Regulator Company, Atlanta, Ga 
died recently 

Born in Cleveland, Mr 
his education in Chicago, and first worked 
for the City of Cleveland Publie Utility 


love e « ompleted 


Department 
He became a member of the Society in 


1941 


JOHN A. NORTON 
Ontario, Canada 

John A. Norton, president of the J. A 
Norton & Co., Ltd., 


ly August 27 
A graduate in engineering from the Uni 


Ontario, died sudden 


versity of Toronto, Mr. Norton specialized 


in heating work until he opened his own 
2 


consulting engineering firm in 1953 


A member of the Society since 1940, } 


he 
was also a member of the Association of 
Professional Engineers of Canada 

Mr. Norton leaves his wife, Gladys, a 
daughter Carol his mother a sister and 
a brother 
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Committee on Research and Its Technical Advisory Committees 


The research program of the Society is under the guidance of the Committee on Research a General Commit- 
tee — elected by the vote of Society membership. That Committee appoints Technical Advisory Committees as 
necessary and directs their activities. Listed below are the names of the current members of these committees. 


Committee on Research 


Three Years: P. R. Achenbac S. F. Gilman Two. Years: 
B. Hutcheon, R. M. Stern, H. | Liel I mba 


Long- Range pospere cpeareres 
uirman; H Lo« -khar t 


} or Art} ttir 
I neon, / nu yvuttin 


1958 Technical Advisory Committees 


Air Cleaning: W. C Hemeon, Chairman seating and Air Conditioning Loads: H Poysislogical Research and Human Com 
Arthur Nu tting* ice y-hairman R i : Achenbac! ice fort: ; tts. Ir } man: F. K. Hick* 
Achenbach, ( W entz, S. F. Duncan yhairman : Bourn R hapman M.I 


M 


Air Distribution: ‘ hai 
man; H. R. Limbache Vice Chairman; Hot Water and Steam Heating: 
Borry, J. C. [ n= so F I ) Roche T ‘hairman : Ziel* 
Huebner, \ W. Kennedy V Cirk, Altr *hairman 
Koeste! ; Kurek, R. I adiso I lames. [ ’ 

Nevins, } 3. Nottage, H. M. Patri a, M. Mittendorif 
Phillips, } S. Shatalolf, H Strau R. I '£e 
. Fre , ; 


Solar Energy Utilization: 
yhairman; M. | sha Vice 
I 


; . A rr H 
R Comipuction: ies mp g yw Te Industrial Environment: 


, " iin nhairman Mn lark 
W.B Kir k ockli LA ’ 2 = Set 
{. Mittendort ag? Fama P = 
iman, Ir i 


W. Sage, [ 


Evaporative Cooling: | 
man; KR. M. Stern’, Vice hairman; R. § I ulati 
Ash, D. R. Baker, H. S. Dutcher, L | +, ngs _— 
Hungertord, L. C. Pellegr >. W. Polloc — 

> B. Rowe, W H spur 


Ir, J. Ro Watt 


Vibration _ Control: 


Heat Pump: R. Achenbach*, Chairman 
R Jord ~~ ice Chairman; E. R. Ambrose 
D. N. Ber G. L. Biehn, Warren Cheatham iin 1 a . 
n. ©. © os wing S. F. Graziano, G. C. Hal Trin wry he ee CITEGN Ar 

° , ; ‘ ‘ ‘ Imble ¢ I I l ingi 
W. L. McGrath, W. E. Nanes, W. O. Stewart C. F. Kayan L. Kuehner, E. H Lindemann : Thermal Circuits: 

Lawrer nce Macro\ ) las Melzard, P. J rar 

Heat Transfer Through Fenestration: Mes sser, Sherman Ro ; a 
D'Eustachio*, C zhairman,; R. C. Jordan’, Vic 

thairman; T Carson, O. D. Engleh 
W B. Ewing, C. W. Kelly, J. B. Leavy 
Miles, Bruno Morabito, F. W. Mowrey, G. | Plant and Saknet Husbandry: H A Weather Data: 
Munger, O. L. Pierson, | . va. Oo I I 1art* shairman I E Bond, M 4 Pp Ac} nik 
Wenzler, C. J. Youngblood i j He ; K ; Bricker, I I 

RB 

*Member of Committ 








Society Organization Personnel 


General Committees: Th« y-La rovi such committee Nominating Greetings 
The latest list appears in the July issu ) : 148 By-Law rt 


T 


Research Committees: The research program 
of the Committee on Research 1 General Tr 
mittee on Research (see above) appoints Techni Advisory Com sg od Regional Organization: 
mittees as needed. The 1958 personne! appear abov Regional Direct ind of 
1 nmittee wa put nea in 


Special Committwes: At pr 
The latest listing appear 
Society Coariges and Branches: 
1pt Iverse Branct 
Standards Committee: |t: ibcommittees it epresentative roups ele 1eir ficer ind 
appear in the August 1958 iss r ] presidents an retaries appear 


Heating, Piping & Air Conditioning, November 1958 





Remove Condensate and Air 
without STEAM LOSS 


Horrman 


STEAM TRAPS 
7 


Hoffman Traps incorporate design 
features which assure both effective and 
economical removal of condensate from 

steam lines and equipment. Typical of 

Hoffman’s complete line are the Traps 
illustrated, each with removable cover, pin 
and seat for quick inspection and cleaning. 
Guardian of 


your Fuel 
and Comfort 


Float and Thermostatic Traps are 
designed so that all working parts 
of the trap are a part of the re- 
movable cover. Once in- 
stalled it is not necessary to 
break any pipe connection 
for cleaning and repairing. 


600 SERIES INVERTED 
BUCKET TRAP 


Hoffman Bucket Traps operate intermittently 
and are ideal for draining condensate and air 
from steam lines or equipment where large 
quantities of air and condensate must be dis- 
charged. They are easily inspected, cleaned and 
serviced by merely removing the cover. 


HOFFMAN 


SPECIALTY MANUFACTURING CORP. 
1700 WEST 10th STREET, INDIANAPOLIS 7, INDIANA 
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50 SERIES F & T TRAP 


LOW, MEDIUM 
and HIGH 
PRESSURE 

THERMOSTATIC TRAPS 
with RENEWABLE 
THERMOSTATS 

and VALVE SEATS 


AINTENANCE COST 


Complete Thermostat Assembly 
Durable, accurately machined 
Valve Lever and Seat Assembly 
Copper Float Ball Assembly 
Graphite Impregnated Asbestos 
Gasket 

Heavy Duty Cast Iron Cover 


For full particulars, write for 
catalogs on Bucket Traps, Float 
and Thermostatic Traps or 


Thermostatic Traps. 





no more knuckle-busting... 


New [=> Il ESEc 1 No. 450 


Portable Tristand Chain Vise 


Top Screw 
Handle 


» 
? 
“’ 
" 
. 
. 


> 


Capacity, 4’ to 5”” 
Weight, 424 Lbs. 


Here’s a real time saver. Not only do you get a complete work- 
bench that’s truly portable, but now you get a chain vise that’s 
extra easy and fast to operate. Handle is right up on top where it’s 
always handy. Handle and tightening nut are anchored to vise base 

. can’t pull out. 


Vise base, that overhangs front legs for clear tool swing, has hanger 
slots for tools, 3-size pipe bender, rear pipe rest and adjustable ceiling brace 
screw. Folding legs and integral tray set up easily and lock in position for rigid 
work base. Snap chain holds folded legs closed for easy carrying . . . no loose 
parts. Rubber grommets in tristand feet prevent creeping. See and try this more- 
for-your-money RitaiD> Top Screw Chain Vise at your Supply House! 


I 


New RIZAID Bench Chain Vises 2 


have same Extra- Efficient ~~ 
5 Sizes, for Ye to 8 
Top-Screw Adjustment... Pipe, Condvit or Rod 
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A STEEL PIPE FIRE SPRINKLER SYSTEM 
COULD HAVE PREVENTED THIS 


Many of the disastrous fires which cause billions of dollars 
of annual loss and snuff out many hundreds of lives could be 
prevented if all buildings were equipped with steel pipe fire 
sprinkler systems. 

The cost of a steel pipe sprinkler system when related to the 
potential loss factor is truly insignificant . . . and the savings 
in insurance premiums alone are considerable. 

For fire sprinkler systems steel pipe is the accepted trans- 
mission medium to carry the flame-extinguishing water. This 
has always been the case, for steel pipe is the least expensive 
and most versatile of all metal tubular products. 

That’s why steel pipe is the most widely used pipe in the 
world, for fire sprinkler systems, radiant heating, snow melting, 
vent and drainage lines, electrical conduit, structural uses, 
gas, oil and steam lines. 


STEEL PIPE IS FIRST CHOICE 
¢ Low cost with durability e Threads smoothly, cleanly 
e Strength unexcelled for safety « Sound joints, welded or coupled 
e Formable— bends readily e Grades, finishes for all purposes 
Weldable— easily, strongly e Available everywhere from stock 


Typical of modern steel pipe fire sprinkler systems is this 
one in the ceilings of the nation's largest single banking 


room in Houston, Texas. 


COMMITTEE ON STEEL PIPE RESEARCH 


AMERICAN IRON AND STEEL INSTITUTE 
150 East Forty-Second Street, New York 17, N.Y. 
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_ VISCOUS MATERI. 
_ Flow Freely 


t 


The EVERLASTING Steam-Jacketed Valve has 
proven outstandingly successful in handling many poo 4 | seeaienone rg . 
, . : , carefully engineered combination o 
different kinds of viscous materials, such as tar, radiant and convected heat that only 
asphalt, pitch, paraffin, waxes, molten sulfur, etc. Nature, at her best, can rival. — 
‘ate Shaw’s health-guarding proportions 
Available in sizes 1!/, in. to 6 in. inclusive, in iron of anne andl coawecten heat will 
pe, : not vary regardless of hot water or 
body for 125 psi and cast steel for 150 psi. steam Lomperature. There is no 
P ? =" stratification—heat is distributed 
For further details, write for Bulletin E-200. evenly throughout the room. 
Investigate Shaw Panel Radiators. 
They are rugged, self-contained steel 
and copper units, of one-piece- 
bonded construction, easy to handle 
and install. Heights are 8” to 26”; 
lengths 11” to 111”. Choice of same 
end or opposite end tapping on all 
models facilitates piping economies 
and proper radiator location. Write 
today for full information. 


EVERLASTING VALVE CO. SHAW-PERKINS 


MANUFACTURING COMPANY 
201 East Carson St. + Pittsburgh, Pa 


61 FISK STREET, JERSEY CITY 5, N. J. 
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APPLICATION HINTS: 





Ways to simplify construction and cut costs with 


Flexpipe helps meet tough piping problem 
in air conditioning an existing building 


THE PROBLEM: Air conditioning an exist 
ing office building usually calls for a bit 
of ingenuity in design. One large New 
York office building decided to air condi- 
tion by making provision for packaged 
water-cooled units to be installed on any 
floor as tenants required. 

This called for four 10-inch risers, run- 
ning the height of the building, to carry 
cooling water between the cooling towel! 
and the branch pipes at eac h floor level 
Because of structural conditions, the risers 
could not be run down through the base- 
ments and supported from below. The 
combined weight of pipes and the water 
was so great that they could not be an- 
chored at any one point on the structure 

So the consulting engineers, Zimmet 
mann Engineering, New York, floated the 


risers on spring hangers, distributing the 


FLEXPIPE’S flexible core can be either tin 
bronze, hot dipped galvanized steel or stain- 
less steel. End fittings (attached flanges, 


threaded males and welding nipple 


weight evenly over all floors. This meant, 
however, that the risers were free to 
move. A riser full of water weighs several 
tons more than an empty one and settles 
about two inches. 

Therefore connections between risers 
and branch pipes had to be flexible. They 
also had to have strength, because water 
pressure at the lower floors approaches 
100 psi 
THE SOLUTION: F'l« xpipe connectors were 
the answer. They provided the flexibility 
and the strength required Furthermore 
they were available in the sizes needed 

from 5” diameter at the lower floors to 2” 
at the top floors 
WHERE TO BUY: Flexpipe connectors come 
in convenient standard sizes and are sold 
by leading distributors. They can show 
you samples and answer questions about 
service applications. For the name and 
address of the one serving your area, o1 
for more detailed information, write to 
The American Brass Company, American 
Metal Hose Waterbury 20 
Conn. In Canada: Anaconda American 
Brass Limited, New Toronto, Ont. 


Division 


UPPER 
FLOORS 


LOWER 
FLOORS 


10” RISERS 


SCHEMATIC DIAGRAM showing how coolin 
water risers were installed. A: spring han 
ers. B: pipe clamps. C: Flexpipes. D: bran 
pipes at each floor. 1, 2 §, and 4: riser 
10 inche 


in diameter. Upper left: Phot 
of Fle xpipe in tallation at a lowe 


an ANACONDA product 


made by The American Metal Hose Division 
of The American Brass Company 





here’s how you can 


(bl 


ti 
Hall 
iH 


by cutting your 
duct cost! 


Figure your next estimate based on using 


SONOK’H 
SONOAIRDUCT : 
FIBRE DUCT 


In slab perimeter heating or combination 
heating and cooling systems! 


You'll be able to bid lower without lowering construction 
quality, because SONOAIRDUCT saves you installation time, 
labor and money! It handles easy, levels quickly. Aluminum 
foil lined. 23 sizes—2” to 36” 1.D., in standard shipping 
lengths of 18’. Other lengths available, which can be sawed 
on the job. The larger diameters are ideal for commercial and 
industrial heating and cooling where duct is encased in con- 
crete. Meets and exceeds F.H.A. criteria and test require- 
ments for this type product. Free installation manual. See 
our catalog in Sweet's. 


For complete information and prices, write 


SONOCO HARTSVILLE, S. C. 


i LA PUENTE, CALIF 


MONTCLAIR, N. J 
AKRON, INDIANA 
SONOCO PRODUCTS COMPANY 


LONGVIEW, TEXAS 
ATLANTA, GA. 
BRANTFORD, ONT 
MEXICO, D.F 


For Industrial Systems 
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Specify LEMMGX for those 
BIG heating jobs! 


FROM THE WORLD LEADER IN WARM AIR HEAT- 
ING COMES THIS NEW FIELD-PROVED INDUSTRIAL 
HEATER . . . 400,000 to 2,000,000 Btu/h 


Installation flexibility; that’s the Lennox “AT” 
series industrial heater. No task too large or small— 
designed for space heating, make-up air, drying or 
oven application—with your option of floor, hori- 
zontal or inverted units. And you can use oil, gas 
or combination fuel. In every installation Lennox 
engineering produces exceptional efficiency. Here 
are just a few of the reasons: 


* 4-pass counter flow design—gets more 
heat from the flame (no internal baffles). 


® Double casing with metal radiation 
shield—provides insulating curtain of air 
to hold DOWN cabinet heat losses. 


Stainless steel combustion chamber— 
prevents failure due to unrelieved stress. 
Warranted for 10 years! 
One master controller. . . eliminates non- 
standard, hard-to-replace control system 
components. 

Send for complete engineering data and specifica- 


tions; see for yourself why plant engineers the coun- 
try over are specifying Lennox “AT” series heaters! 


yee 
Five gas-fired Lennox heaters at Wm. Mont- 


gomery Co. warehouse, King of Prussia, Pa. 
Fresh air introduced by heaters replaces the 


One of four Lennox gas-fired heaters at C. A. Two oil-fired Lennox heaters in Wheelock-Love- 
Roberts Company, Detroit mfr. of steel tubing. joy’s steel warehouse (Centerline, Mich.) =ro- 
Mounted at ceiling height, this space saving vide warm air heating for 20,000 sq. ft. Units 
500,000 Btu/h heoter is tailored to the job. are 750,000 and 1,000,000 Btu/h capacity truck-exhaust foul air, 


LENNOX INDUSTRIES INC. ’ 


/ 
LENNOX Industries Inc, 1 te ote a 


Please send me—without obligation—complete specifications and engineer 
ing date on Lennox AT series industrial Heaters 





Nome 


eB INDUSTRIAL DIVISION 


Company 


1701 EAST EUCLID «© DES MOINES, come 


Heating, Piping & Air Conditioning, November 1958 





Field reports about 
AIR CONDITIONING 


1,200-ton package unit system comfort-cools the 
Dallas Home Furnishings Mart 


General Electric Packaged Units, rang- 
ing in size from three to seven and a 
half tens, provided the key to flexibility 
at the 1,200-ton Dallas Home Furnish- 
ings Mart installation. Each General 
Electric Unit contains a sealed refrig- 
erating system for cooling; a blower, 
and heating coils connected to an out- 
side source of warm water. These units 
are suspended from the ceiling, saving 
valuable sales and display space, and 
they are easy to install by simply con 
necting up the electricity and piping. 


Condensers for all 222 packaged units 
are cooled with water from a central 
cooling tower. Roof-mounted fans de- 
liver fresh air to concealed ducts for 
distribution to display areas. Another 


set of fans exhausts air through relief 


grilles near the ceiling along hallway 
and courtyard areas. 

Tenants and owners alike report a 
high degree of satisfaction with the Gen 


eral Electric Packaged Unit system. If 


flexibility is your problem, why not con 
sider this type of system? 





For dependable performance, specify “Freon” 





premium quality refrigerants 





Why take chances on refrigerants that 
are supposed to be “‘just as good’’ when 
it doesn’t cost you a penny more to buy 
‘‘Freon’’—the original, time-tested, safe 
refrigerant? ‘‘Freon’’ 
Du Pont research, backed up by more 
than a quarter of a century of experi- 
ence in the manufacture of safe, depend- 


is a product of 


able refrigerants. So insist on “‘Freon’”’ 
and enjoy the benefits of its trouble 
free performance. 

For complete information on appli 
cations, performance and properties of 
“Freon’’, write: E. I. du Pont de Ne- 
mours & Co. (Inc.), ““Freon’’ Products 
Division 1311,Wilmington 98, Delaware. 


SALES AGENTS: Ansul Chemical Co., Marinette, Wisconsin; 
and Virginia Smelting Co., West Norfolk, Virginia 


= iy J oO im ® premium quality 
refrigerants 


*Freon and combinations of Freon- or F- followed by 


numerals are 


Du Pont’s registered trademarks for its fluorinated hydrocarbon refrigerants. 


Successful installations 
using Freon* refrigerants 


222 package units satisfy 
conflicting cooling needs 
at Dallas Mart 


How do you satisfy a wide range of 
varying cooling loads in a large build- 
ing? ‘Texas Distributors, Inc., came up 
with a practical answer for the Dallas 
Home Furnishings Mart, where furni- 
ture buyers throughout the nation 
make large semi-annual purchases in 
Dallas, Texas. The job called for cooling 
434,000 sq. ft. of display space, where 
largest tenant area was ten times as 
wide as the smallest and some areas 
were twice as deep as others. And the 
building was designed with movable, 


semi-permanent walls, so tenant areas 
would often change in size after the air 
conditioning system was installed. Com- 
fort cooling was critical in all areas. 
After careful study, Texas Dis 
tributors decided on General Electric 
Packaged Units. These units provide 
maximum flexibility in cooling and en 
able each tenant to pay only for the 
air conditioning he uses. A total of 222 
General Electric Packaged Units were 
used in the system described at the left 


e Outside view of Dallas Home Furnishings Mart 
where 222 General Electric Packaged Units 
were installed 


REG. U.S. PaT. OFF 
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NEW... from )i#% 


EXTERNAL PILOT-OPERATED PRESSURE REGULATOR 


fast-acting, accurate ... tight shut-off even on dead-end service 


Examine it yourself . . . feature for feature. K&M line. It offers lowest maintenance: the result of good 
has made a vast improvement in external pilot- hydraulic and mechanical design throughout. It gives 
operated pressure regulators. excellent performance: try one and compare with 

It simplifies installations: requires one less pipe any other regulator of its type. 


BUILT-IN STRAINER 


BLIND FLANGES protects pilot from scale, dirt, 


on both main valve and pilot 
allow easy access for routine 


maintenance 
CLEANLY CONTOURED INTERIOR 
has no spider, practically no flow restrictions 
. » gives greater flow capacity . . . usually 
permits economy of smaller size 


\ 


GUIDE PISTON 
has balancing grooves which hy- 
draulically center guide, prevent 
CONTROL SPRING binding and side-thrust 
is isolated from main flow stream 
for greatest protection 


Our 79th Year 
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other foreign matter, is removable 
for cleaning 


INTEGRAL BLEED ORIFICE 


eliminates need for installation of 
extra bleed line 


PRESSURE-ADJUSTING SCREW 


permits convenient external pressure setting 


If you would like a more de 
tailed, close-up look at K & M's 
new Type 471 External Pilot 
Pressure Regulator, send for 
Bulletin 471A. 


Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 





A new type of 
industrial smokestack 
by Van-Packer 


Outliasts steel stacks, costs no more 


Won’‘t corrode — The Van-Packer industrial smokestack is 
made of centrifugally-cast 3-foot refractory sections that will 
far outlast a steel stack. An aluminum jacket encases each 
section and eliminates maintenance. 


Economical — The Van-Packer costs no more than a steel 
stack; 2/3rds less than a brick stack. Easy installation, savings 
on maintenance, and long life results in further savings. Pro- 
vides high draft equal to that of a comparable brick stack. 


Van-Packer Stack with Standard Sections 
handles boilers and furnaces efficiently. 
Can be superimposed or floor supported. 


QVan-Packe 


182 


"uma stack 


Installing this stack is quick and easy. 
Three-foot sections are simply cemented 
atop one another with acidproof cement. 


Van-Packer Company e Division of The Flintkote Company 
1232 McKinley Ave., Chicago Heights, Ili. 


For boilers or incinerators — Van-Packer stacks can be in- 
stalled inside or outside to handle boilers, furnaces or incin- 
erators. Comes in seven diameters from 10-inch ID to 30-inch 
ID. Handles all fuels. 


Available nationwide—Van-Packer Stack is available through 
local Van-Packer Jobbers and Special Representatives. See 
“Chimneys — Prefabricated” in Yellow Pages, or write Van- 
Packer for Bulletin IS-32 -57. 


a ; 
Van-Packer Stack with Hi-Temp Sections 
handles industrial incinerators with con- 
tinuous flue gas temperatures of 2000° F 


rr 
@ Phone: Skyline 4-4772 tS Towser 
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new. e° Pows»madeer. 


PACKAGED AUTOMATIC BOILER 


for forced circulation hot-water heating 


The newest O&S Powermaster boiler design is engi- 
neered specifically for modern forced circulation 
heating applications. It is the first hot water heating 
boiler developed for such institutional, commercial 
and industrial applications. 

Two years of concentrated research and development 
in internal boiler water circulation produced this 
modern automatic unit. It now affords building 
owners, heating contractors, consulting engineers 
and architects an efficient and reliable boiler ideally 


eed 


suited to the wide variety of flow rates and tempera- 
tures met in present-day hot water heating system 
designs for schools, apartments, shopping centers 
and industrial plants. 


Only with this new Powermaster do you have com- 
plete assurance that the burner, controls and boiler 
itself meet the highest standards of hot water heating 
system performance. This advanced design can save 
you fuel dollars, efficiency dollars and maintenance 
dollars. Call in your O&S representative to find out 
why . . . write for descriptive bulletin. 


Return connection conducts 
return water directly into 
internal circulation flow 


shell vent require no addi- 
tional fittings. 


qi dip-tube outlet and 


Builders of Dependable Boilers Since 1885 


Orr & Sembower, Inc., Reading, Pa. 


pattern 


a 


POWERMASTER/Models 3, 4 and 5... POWER-PAK and BURNERS 





New Beauty on Cleveland’s Skyline 


Got lifetime service valves 
and got them fast 
by choosing JENKINS 


More than top quality in valves was required 
for this $17,000,000 aluminum-and-glass 
building, completed in April 1958 to provide 
offices for the Cleveland Electric Illuminat- 
ing Company and other industrial and com- 
mercial tenants. In addition to valves that 
would last for the building’s lifetime, the build- 
ers sought assurance that a close delivery date 
would be met. 

Both were assured by the choice of Jenkins 
Valves for all plumbing, heating and air con- 
ditioning lines. 

For almost a century the name JENKINS has 
meant enduring quality. Jenkins Valves in 
service for fifty years and good for many more 
are often reported. 


And, when valves are needed quickly, Jenkins’ 
efficient, national system of distribution can’t 
be surpassed. Jenkins Bros., 100 Park Avenue, 
New York 17. 


Architects 
Carson and Lundin, New York 
Consulting Engineers 
Jaros, Baum & Bolles, New York; 
McGeorge, Hargett and Associates, 
Cleveland 
General Contractor 
George A. Fuller Company, New York 


Heating-Air Conditioning Contractors 
Kerby Saunders Company, New York; 
Feldman Brothers Company, Cleveland 


Plumbing Contractors 
Kerby Saunders Company, New York; 


Gorman Lavelle Plumbing-Heating Co., 
Cleveland 


Managing Agents 
Ostendorf-Morris Company, Cleveland 


Typical of more than 4,000 Jenkins Valves of bronze, 
iron and cast steel serving this building owned by the 
55 Public Square Corp., Cleveland. 


THE ILLUMINATING BUILDING 


fa 


aan gtit 


penne ete tt 
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JENKINS 
VALVES & 


Sold Through Leading Distributors Everywhere 
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QUIPMENT DEVELOPMENTS... 





Packaged Water Chiller . . 


..designed to provide chilled wate: 


required for air conditioning sys- 


tems in medium, large commercial. 
industrial applications 

Acme Industries, Inc., Dept. HPAC, 
600 N. Mechanic St. Jackson, Mich. 


Unit consists of hermetic compres 


| yrocess 


sor. shell and tube water cooler, 


water cooled condenser, heat ex- 
changer, safety and operating con- 
trols, interconnected refrigerant pip- 
ing, structural steel frame. All fac- 
tory assembled, wired, serviced with 
holding charge of refrigerant. Unit 
also available without water cooled 
condenser for use with evaporative 
condenser. “Model HE” 
range 20 to 60 tons; “Model DE” 
capacities, 20 to 125 tons. “RG-3” 


through “RG-10” chillers contain one 


capacities 


complete refrigerant circuit with 
single sealed type motor-compressor. 
one cooler and one condenser; “RG- 
15” through “RG-30” models contain 
two complete separate refrigerant cir- 
cuits with two each of all components 


cited above. 


Cooling Towers... 


..with capacity adjustable over 
wide range through varying spray 
pressure—Baltimore Aircoil Co., Inc., 
Dept. HP AC, P. O. Box 7322, Balti- 
more 27. 

Increase in pump size said to be 
only requirement for increasing ¢a- 
pacity of “Flexi-Tower.” Unit in- 


cludes pressure gage for accurate « ali- 


Heating. Piping & Air Conditioning, 


For reviews of Recent Trade Literature see page 242 


bration of spray pressure and _ re- 
sultant capac ities. Factory assembled, 
blow-through, propeller-fan cooling 
tower has counter flow design in gal- 
and is 


vanized steel construction 


available in capacities 10 to 215 tons. 


Steam Generator... 
..composed of two 15 bhp heater 
coils and two burners with individual 
Valsbury Mig. Co., Dept 
HPAC, 845 92nd Ave., Oakland 3. 
Calif. 


Steam 


controls 


generator has flash-type 


continuous coil construction. Pro 


duces dry, saturated steam 2 to 3 


min from cold start. says manu- 
facturer. Burnet operates only when 
steam required, Floor space of 30 

96 in. needed to install package 


steam generator. Total weight of unit 


is 2500 Ib. 


Remote Condenser... 
. available in five models with ral 


ings 10 to 30 tons—-Dunham-Bush 


Inc., Dept. HPAC, 179 South St., 
West Hartlord 10, Conn. 
“LRCU” 


unit consists of “BC-P” air cooled 


large remote condensing 


condenser with compressor, receiver, 
electrical controls, other refrigeration 
accessories mounted within casing of 
unit. Compressors single or dual; 
with dual compressors, separate cit 
cuits furnished, Each circuit complete 
with set of components and supplied 
magnet 


with compressor, motor, 


starter. 


\ 


Fan Coil Units... 


summer 


. designed for cooling. 
winter heating of multi-room. struc 
Standard {meri 


HPAC, De 


lures {merican 


can Blower Div., Dept 
frou 32 

“Diaflo” fan coil units available in 
two basic units: vertical or horizon 
tal. Vertical design may be used with 
enclosure 


standard top-discharge 


free-standing front-discharge enclo 
ure or custom enclosure with lop or 
front discharge Horizontal design 
used with standard or custom enclo 
sure with lop of front discharge 
Horizontal design used with standard 


Available in 
200. 300. 400. 600 efm sizes. Coils 


or custom enclosures 


removable, reversible. Fan. motor as 
sembly also removable Filters are | 


in thick. 


ty pes 


disposable or cleanable 





EQUIPMENT DEVELOPMENTS 


Continued 





sal nee net 





Fuel Oil Heater... 


* . . . 
..engineered for direct use in oil- 


fired high temperature hot water sys- 
tems—Davis Engineering Corp., 
Dept. HPAC, 30 Rockefeller Plaza, 
New York. 

“Thermo-Film” fuel oil heater has 
number of double tube elements en- 
closed within heater shell. Oil flows 
through shell; boiler water flows in 
opposite direction through inner 
tube. Thin film of heat transfer fluid 
separates oil, water; free oil cannot 


contaminate hot water stream. 


Packaged Boilers... 

.. designed exclusively for hot-wa- 
ter systems—York-Shipley, Inc., 
Dept. HPAC, 500 Jessop St., York, 
Pa. 

Boilers intended to deliver contin- 
uous heat at varying rates of heat 
flow or intermittent heat at fixed rate 
of heat flow. Line includes 14 models 
in capacities 30 to 500 hp. Standard 
pressure is 30 psi; standard maxi- 
mum temperature 250 F. Burners 
specified for light oil, heavy oil, gas 


or gas-oil combinations. 


é 
Pulsation Dampener .. . 

. developed to fill requirements for 
any size or type of reciprocating 
pump—Ball Mfg. Co., Inc., Dept. HP- 
AC, P. O. Box 2275, Torrance, Calif. 

“Type BL” pulsation dampener in- 
stalled directly on discharge line of 
pump for maximum dampening effi- 
operation, 


ciency, convenience of 


says manufacturer. Where extreme 
variations in operating pressure oc- 
cur, two dampeners—one with low 
pre-charge, the other with high pre- 
charge—can be installed. Bladder of 
synthetic rubber: body of cast alloy 


steel 


Air Conditioner... 
available in capacities 5 through 
Steel Products, 
Stanley Ave.. 


15 tons—Embassy 
Dept. HPAC, 890 
Brooklyn. 

Water cooled air conditioner de- 
signed for commercial, industrial ap- 
plications. All controls reached 
through front access door. Expansion 
valve set for superheat adjustment. 
Compressors spring mounted with 
thermal overload for motor protec- 
tion. Features cited: refrigerant dis- 
tributor said to provide added cool- 
ing capacity; suction and discharge 
lines equipped with vibration elimi- 


nators for quiet operation. 


Polyphase Motors... 
..-in totally enclosed design with 
ratings through 500 hp—Wagner 
Electric Corp., Dept. HPAC, 6400 
Plymouth Ave., St. Louis 14. 
Cooling of motor provided by 
series of tubes through which outside 
air is forced by external blower; in- 
ternal blower at each end of rotor 
circulates warm air inside motor 
through ducts in rotor and stator and 
around cooling tubes. Standard en- 
closed motors built with Class A in- 
sulation for 55 C rise or with Class 
3 insulation for 75 C rise. Explosion- 
proof motors built with Class A in- 


sulation only. 


Separator... 

..designed for steam, air, gas ap- 
plications, utilizing centrifugal force 
to separate moisture, oil entrained in 
vapor flow—Wright-Austin Co., 
Dept. HPAC, 3245 Wright St., De- 
troit 7. 

Steam or gas directed through an- 
nular passage increasing speed to 
produce maximum centrifugal force. 
Entrained matter clinging to outer 
wall drains to bottom of separator to 
automatic trap. “Type T” available 
with screwed connections through 3 
in. and 125 + ASA flanges through 


8 in. pipe sizes. 
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V-BELTS 


Quiet... smooth... 
vibration at the 
vanishing point 


Mechanical Goods Division 


Unerring electronic controls; new methods of curing; the 
facilities of the largest and most modern plant devoted 
exclusively to the manufacture of endless transmission 
belts—these are the factors that bring to the heating and 
air-conditioning industry the one V-belt that erases vibra- 
tion to the vanishing point. 


The U.S. V-belt contributes greatly to the silent and effi- 
cient operation of fans, pumps, compressors, blowers — 
large or small—wherever power transmission is required 
for air-conditioning and refrigeration units. 
o * . 

When you think of rubber, think of your “U.S.” Distribu- 
tor. He's your best on-the-spot source of technical aid, 
quick delivery and quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. In Canada: Dominion F 
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EQUIPMENT DEVELOPMENTS 
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Diaphragm Valve... 

.. designed for leak-free operation 
and fast response in hot or cold raw 
water, steam, air or gas service 
Sinelair-Collins Valve Co., Dept. HP- 
1C, 454 Akron V1, 
Ohio. 


Diaphragm-operated, 14 in. 


Morgan Ave., 


Or a 
350 psi control valve available in 
three-way or reverse acting types. 
Features cited: one-piece hardened 
stainless steel said to prevent loosen- 
ing in service; leak-free replaceable 
hardened seat rings intended to resist 
wire drawing under severest operat- 
ing conditions; complete inter- 
changeability of parts; valve seat in- 
spected by removing union nut re- 
taining lower seat. Valves in bronze 
or ductile iron bodies with stainless 
steel trim. Available in optional sizes 
of 4 in. NPT inlet, cylinder or drain 
ports; or 14 in. NPT inlet with 34 in. 
NPT cylinder and drain ports. Top 
diaphragm, actuated by 20 to 35 
psi air, can be operated manually or 
by pneumatic or electro-pneumatic 


cycle control device. 


Hydraulic Pipe Cutter... 


.said to require no vice or turn- 


ing—Wheeler Mfg. Dept. 
HPAC, Ross Road, Ashtabula, Ohio. 


According to manufacturer, cutte1 


Corp., 


will cut cast iron water main or ce- 
ment-lined cast iron water main from 
L to 12 in.. 


soil pipe 6 through 15 in., terra cotta 


standard or extra-heavy 


or clay tile 6 through 36 in., cement- 
asbestos pressure pipe 6 through 10 
in. Cutter’s chain wrapped around 
pipe, pulled through jaws to nearest 
ring. Adjusting screw tightened to 
take up slack, hydraulic pressure ap- 
plied by hand or electric pump. 


Air impeller... 
. designed to operate in range of 
performance between axial fans and 
centrifugal blowers—Air Impeller 
Div., Torrington Mfg. Co., Dept. HP- 
1C, Torrington, Conn. 

“H” mixed-flow impeller composed 
of 19 blades 


between curved inlet ring and back 


contoured mounted 


Blades have complex, com- 


blade 


four sizes for air flow range 150 to 


plate. 


pound curvature. Produces 


800 cfm. Overall dimensions: 9 & 3 
in.; LO 3-11/32 in.; 114 


in.; 1254 X 4-7/32 in. 


Cooling Coils... 

.intended for small commercial air 
conditioning — installations—//alstead 
& Mitchell, Dept. HPAC, Bessemer 
Bldg., Pittsburgh 22. 

“Type HR” enclosed direct expan- 
sion cooling coils available in 714 
ton capacities, May be used with re- 
frigerants 12 or 22. Can be placed in 
horizontal position on supply duct- 


work, 


Heating, Piping 


Portable Heater... 
..designed to provide temporary 
heat in maintenance shops, boiler 
rooms, welding shops, other unheated 
Stow Mfg. Co., Dept. HPAC, 
350 Shear St.. Binghamton, N. Y. 


Portable oil-fired heater has built- 


areas 


in thermostat, twin dise air control to 
compensate for variations in fuel, 
temperature, altitude. Low-fuel cutoff 
switch provided. Available in six 
sizes from 100.090 to 1 million Btu 


per hr. 


All-Weather Motor... 


..intended for outdoor operation 


under weather conditions including 
hurricane winds, driving rain, snow. 
sleet, wind-blown sand—Louis Allis 
Co.., Dept. HPAC, 427 E. Stewart St.. 
Vilwaukee 1. 

Motor developed to meet NEMA 
Type Il weather protected specifica- 
tions. Manufactured in ratings 250 to 
2000 hp, in hollow shaft and solid 
shaft construction. Intended for such 
applications as chemical, petroleum 
processing, irrigation, municipal and 
industrial uses. Ventilating air goes 
through three 90 deg changes in di- 
rection, is lifted vertically through 
screens, expands in air passage so 
velocity is reduced to less than 600 
fpm. 
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These Reliance Motors 
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Write for bulletin B-2406 for further information 
on 1 to 125 hp corrosion-proof motors. 
ELECTRIC AND 
at E Li A he ¢ E “ENGINEERING co. @ 
DEPT.3611A CLEVELAND 17, OHIO 


CANADIAN DIVISION: TORONTO, ONTARIO 
Sales Offices and Distributors in Principal Cities 
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The Flexible 


i 
wet iL ; 
s5i/s ae, 


The installation of one Cyclotherm often leads to the installation of 
several more, because they're designed for the needs of tomorrow as 
well as for the needs of today. 
Only Cyclotherm gives you added steam capacity in units ranging 
from 15 HP to 750 HP, with 18 sizes to choose from. Cyclotherms fit 
boiler-room space—theyre up to !4 smaller than other Package 
Boilers. They need no foundation, no excavation, no costly stack, 
Cyclotherm Steam and Hot Water Generators come to you complete 
—ready to work—with one manufacturing responsibility back of the 
entire equipment. Cyclotherm’s Cyclonic Combustion guarantees a 
minimum of 80% efficiency. Maintenance costs are cut by up to 50%. 
And only Cyclotherm manu- 
factures a specially designed 
line of Package Hot Water 
Generators, in capacities rang- 
ing from 670,000 BTU per hr. 
to 6,700,000 BTU per hr. Send 
the coupon below and a 
Cyclotherm Sales Engineer 
will promptly call. 


Seven Cyclotherms Installed 
Without Interrupting Steam Supply! 


Here’s how H. D. Koblitz, Cleveland property management com- 
pany, changed steam generators without interrupting steam supplied 
to 365,000 sq. ft. of plant area. On a balcony over the fire aisle, 
they installed 4 Cyclotherms while the old installation still oper- 
ated, Then they dismantled the old boilers, putting 3 Cyclotherms 
in their place. A complete new installation, without one second’s 
loss of steam! 


YEARS RAKED IA 
TRAN RYH AAA, 


-\ GEAEREQNOA 
Cy cLotHERM’ 


STEAM AND HOT watt® Gineeatons 


Please send me free 4-page folder 
on Cyclotherm Steam and Hot 
Water Generators. 


A Division of Notional-U.S. Radiotor Corp., 
55 E. First St., Oswego, N. Y. 


EQUIPMENT DEVELOPMENTS 


Continued 





Valves... 

..designed for applications involv- 
ing corrosive liquids—Fisher Gov- 
ernor Co., Dept. HPAC, 205 S. First 
Ave., Marshalltown, lowa. 

Bodies of valves formed from bar 
stock, available in material such as 
316 stainless steel, monel, etc. Sizes 
ly to 1 in. in globe and angle styles, 
single port construction. Globe bodies 
have renewable screwed-in seat rings; 
angle bodies may have either screwed- 
in rings or rings machined directly 
in body. Plastic stuffing box packing 
standard. Bodies will handle 1500 
psi at 450 F. Bodies intended to fit 
company’s direct and reverse acting 


topworks. 


Heat Exchangers... 

-in shell-and-tube design in sizes 
1.3 to 200 sq ft of surface—Perfex 
Corp., Dept. HPAC, 500 W. Okla- 
homa Ave., Milwaukee. 


“Perfexchanger” heat exchanger 
design prevents bypass around tube 
bundle, increasing efficiency, says 
manufacturer. Unit has _ universal 
mounting bracket, detachable, rotat- 
able to 360 deg. Available in single, 
two and four pass models in range of 
sizes to meet variety of applications. 


(Continued on page 194) 
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how do you rate 


silence? 





how 

do you 

rate 

Pipaesae When it's ventilating equipment... 


What factors are most important to men who specify 
ventilating equipment? What features do they look for 
first to make sure equipment is high quality? 

A recent nationwide survey made by an independent 
research organization for Ilg throws considerable light on 
the subject ... proves conclusively that “quietness of oper- 


“Silence Is Golden.”’ Ilg Propeller Fans 
feature direct drive to eliminate the noise, 
slippage and friction losses of belts and pul- 
leys. In addition to “quietness tests,” all Ilg 
Fans undergo exhaustive balancing tests to 
motor rotors and fan wheels before and after 
assembly to assure smooth, quiet operation. 


What's in a Name? Plenty—when the name is Ilg. This “One-Name-Plate” 
guarantee covers both the quiet-running, self-cooled motor and the dynamically 
balanced, patented design fan wheel. Whether you specify or install Ilg Direct 
Drive Propeller Fans, you can count on quiet, vibration-free operation, low 
operating costs. For Ilg Type “Q” Fans aaa Ilg enclosed motors are designed, 
built, assembled and tested under one roof to exhaust more air more quietly for 
more years. 


“Inhale ... Exhale.”’ Follow the flame and see why Ilg 
self-cooled, enclosed, permanently lubricated motors stay 
cleaner, run quieter, last longer. Fresh air (flame, here) 
enters vent pipe, circulates through motor, exhausts at front 
of fan. Ig permanent-split capacitor single-phase and 3-phase 
motors never run “hot,” have no wearing parts. 


For fans built to satisfy your “specs”... 
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consulting engineers rate quiet operation No. 1 in preference poll 





ation” rates first with consulting engineers who specify 
fans and ventilating equipment. 

You can look to Ilg Fans and Ventilators for quietness 
coupled with high air volume. Consulting engineers choose 
Ilg because Ilg equipment combines so many of the points 
of quality they insist on: vibration-free operation, for 


> centrifu gal fans 


Ss 


vibration-free performance, low maintenance 


Backward Is Forward. Ilg Backward Curved (BC) 
Blades and Airfoil design—the greatest step forward in 
blade design in 40 years—eliminate eddy currents and tur- 
bulence to assure quieter operation, undergo /ess drag and 
shock loss than blades of uniform thickness. Sound tests 
prove these fans can run at greater speed than older types 
—with no increase in sound level. For operations up to 
9” static pressure. 


specify 


example; long life; low maintenance expense; ease of re- 
pair; low operating costs—just to name a few. 


Some of the reasons Ilg equipment rates so high with 
those who specify are shown below. For complete details 
on Ilg Propeller Fans, write for Catalog No. 153; on Ilg 
Airfoil Centrifugal Fans, send for Bulletin No. 257. 


Single, Silent Centrifugal. Direct-connected Ilg-built motors and 
Airfoil fan wheels rotate as a single unit—on heavy-duty, perma- 
nently lubricated ball bearings. No belts or pulleys to slip, re-align 
or replace periodically. No need for space-wasting separate motor 
mountings. Just connect an Ilg BC Airfoil Centrifugal and you're 
ready for any ventilating and air-conditioning job. 


ILG ELECTRIC VENTILATING COMPANY 


2826 N. Pulaski Road, Chicago 41, Illinois 


Offices in 57 Principal Cities 
Member of Air Moving and Conditioning Association Inc. (AMCA) 
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Life in these excited states... 


Let A ip hg peetenene mee 


“We've been having 
trouble with corrosion 
in this section.” 





Corrosion is 
embarrassing 


It’s expensive, too. Not only in terms 
of equipment chewed up, but also in 
un-timely time losses and wasted 
ingredients. You save embarrass- 
ment and expense both with Ace 
chemical resistant piping, valves, 
pumps, tanks, and special lined 
equipment. 108 years’ experience 
at your service. 


Flexible poly 
pipe, ideal for 
water lines, 
drains, under- 
ground pipe or 
conduit. Sizes 
¥%2 to 2”, long 
coils, NSF-ap- 
proved for 
drinking water. 
Bul. CE-57 














AEN S0rEA 





All-purpose rig- 
id PVC. Sched. 
40, 80 & 120, % 
to 4”. Threaded 
or socket-weld 
fittings. Valves 
¥2 to 2”. NSF- 
approved. Bul. 
CE-56 


Improved de- 
sign... now 12 
gpm. All wet- 
ted parts acid- 
resistant, 

resistant 

hard rubber. 
Finest availa- 
ble. Bul. CE-55, 


World's best 
chemical valves 
. at moderate 
prices, All-plas- 
tic,rubber-lined, 
or all-hard-rub- 
ber. % 
cocks to 24” 
gate valves. 


” 


pet 





EQUIPMENT DEVELOPMENTS 


Continued from page 190 





Forced Draft Burners... 

. .developed for application to multi- 
ple pass Scotch marine, water tube, 
firebox boilers, other types of heat 
receivers for pressurized operation 
Ray Burner Co., Dept. HPAC, 1301 
San Jose Ave., San Francisco 12. 

Small capacity rotary type package 
forced draft 
sembled, wired, ready for installation. 


burners are factory as- 


Fully automatic units develop capac- 
ities 40 to 90 hp with electronic con- 
light or 


combination gas and oil operation. 


trol, heavy oil operation, 


Jet Pump Motors... 

..designed especially for operation 
of water system centrifugal or ejector 
type pumps—Westinghouse  Elec- 
tric Corp., Dept. HPAC, Box 2099, 
Pittsburgh 30. 

“Jet-Line” 
for 


Equipped with grease-lubricated ball 


motors have 48 and 56 


frames direct pump mounting. 


bearings for vertical or horizontal 
mounting. Available in split-phase. 
capacitor-start and polyphase models, 
rated at 1/3 or 14 hp in the 48 frame 


model. In single or dual voltage, 2850 


or 3450 rpm. Dual voltage motors 


AMERICAN HARD RUBBER COMPANY § _ 
DIVISION OF AMERACE CORPORATION ; 


have spade connectors for ease in 
Ace Road * Butler, New Jersey 


changing voltage. 


Heating, Piping & Air Conditioning, November 1958 





EQUIPMENT DEVELOPMENTS 


Continued 





Reducing Valve... 
.developed for handling large ra- 
reductions from 6000 


psi initial pressure to outlet pressures 


tio pressure 


from 100 psi to within 20 per cent of 
the initial pressure in one stage 
{tlas Valve Co., Dept. HPAC, 280 
South St., Newark 5, N. J. 

“Type FE, Fig. 198” 


adapted for air, gas or hydraulic op- 


reducing valve 


eration. 


“stellite.” 


hard chromium plated and polished. 


ring of Wearing surfaces 
For use with hydrogen or other gases, 


nylon seats available. 


Packaged Air Conditioner 
. designed to provide cooled, de- 
humidified, filtered air for commer- 
cial air conditioning applications 
Dept. HPAC, 
Jackson, Mich. 


is factory assembled, 


{cme Industries, Inc.. 
600 N. Mechanic 
“Model PAC” 


packaged air conditioner consisting 


Air discharge horizontal or vertical 
through duct system with fan section 
on either end. Compressor has pro 
vision for capacity control, Capacities 
from 20 to 60 tons. Similar models 
available with 3 through 15 tons ca- 


pacity. 


Pipe Bender... 

.engineered to bend 1% through 
114 in. pipe and 2 in. tube to any 
degree or angle through 180 deg 
Senna Mfg. Co., Dept. HPAC, 732 


Unit employs small air re- of hermetic compressor, direct expan- V. Napa St., Spokane, Wash. 


ducing and relief valve for charging sion cooling coil, water cooled con- *S-3 Model” operates on 110 volts, 


diaphragm chamber as means of con- denser, centrifugal blower. refriger- a-c, 60 cycles. Said to have same ac 


trolling reduced pressure; can be ad- ant circuit, safety and operating con curacy control, quick change radii 


justed from remote point. Trim is trols in sheet steel cabinet. Internal adjustment features as company’s 


stainless steel with spindle and seat wiring, piping completed factory. other models. 


Stick With 


DUCT 
INSULATION 


_s. 


—Bt ee BOND IMMEDIATELY 


AN ADHESIVE FORMULATED ESPECIALLY FOR BONDING IN- 
SULATION TO METAL DUCTS THAT IS ECONOMICAL, YET 
IT CONTAINS ALL THE QUALITIES DESIRED FOR AN IM- 
MEDIATE, STRONG, AND LASTING BOND. 


ELIMINATES QUALITIES 


a 


RG 


‘reliability 


Reznor neaters are designed and built for long life and 


reliable service. They've proved their ability to do the job 


in countless thousands of commercial and industrial instal- 
lations. Quality always pays off in the long run. When you 
specify Reznor equipment you can be confident that you're 
specifying a quality heating system which will give your 
client years of trouble-free service with minimum mainte 
nance 


RELIABILITY is just one of many reasons why there 
is no “equivalent” for Reznor the world's largest-selling 
gas unit heater. Ask your Reznor distributor for the com 


plete story or write for your free copy of “Modern Heating”. 


Ru 1 4 Ted 


OIRECT-FIRED 


Diy (CUNIT HEATERS 


S) 


© Clips, Screws, Caps, Wires, 
Staples, Tape, etc. 

* Extra man to help hold Insu- 
lation in place on wrap 
around jobs 

© Time lost in waiting for in- 
sulation to bond before brake 
forming. 

* Filming over of adhesive and 
not bonding on large areas 
where certain types of ad- 
hesives are used 

* Stocking several types of ad- 
hesives for different jobs. 

* Mixing. 





© WATERPROOF. 
* EXTENDED COVERAGE— 
Brush application— 
230 sq. ft. per gal. 
Roller application— 
0 sy. ff. per gal. 
* TEMPERATURE RANGE— 
Blanket...—30° F to 325° F. 
Board —30° F. to 250° F. 
*LABOR SAVING SMOOTH- 
NESS OF APPLICATION 
* COLOR—Clear with slight 
orange tint 





ee DU CTAK poe 


DUCTAK Is designed for those who desire a slightly slower setting 
time than Fastak. Approximately one hour is required before 
ducts may be brake formed without danger of breaking bond. 
Other then this, all the features and qualities mentioned above 


apply to DUCTAK,. 


SOLD ONLY THROUGH i 
Open for ‘ 


BBERS AND DISTRIBUTORS 


nts Calling on Jobber 


“CAIN MANUFACTURING CO. 


1111 North Sth Avenue Phone FA 2-0354 a a 


Reznor Manufacturing Compony, 51 Union Street, Mercer, Pa. 
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“you CAN BE SURE... 
IF ITS Westinghouse” 


Wolverine copper tubing is an important component in the seemingly endless 


Vewde Mork 


SIGN OF GOOD TASTE 


stream of water coolers, beverage coolers and dehumidifiers pouring from the 
Springfield, Mass., plant of Westinghouse Electric Corporation 


In describing its refrigeration systems, Westinghouse says—"Refrigerant flow 
controlled by capillary tube. No moving parts.” The capillary tube Westinghouse 
refers to is Wolverine Capilator’—a tiny, plug-drawn tube manufactured to 
extremely close tolerances, expressly for precision control in the metering of gases 


and liquids. 


Wolverine, is of course, widely recognized for outstanding tubemanship. Each 
year Westinghouse uses many miles of Wolverine commercial refrigeration tube. 
This rigidly quality controlled product is plug drawn to insure clean mirror-bright 
interior surfaces. To maintain this bright surface the tube is annealed in a reduc- 
ing atmosphere. It is thoroughly inspected on both ID’s and OD’s to insure 
consistent, top quality! 


Meeting the tubular needs of leading American manufacturers such as Westing- 
house is Wolverine Tube’s main objective—the very reason for its existence. If 
your company uses copper or aluminum tubing or tubular-shaped parts why 
not specify Wolverine. You'll be in select company indeed. Wolverine’s Tube- 
manship Book tells the complete story. Write for a copy—TODAY. 





Westinghouse Hermetically-Sealed Westinghouse Storage-Type Westinghouse Pre-Cooler 
Refrigeration System Evaporator Super Sub-Cooler 


These three drawings are typical of the areas where 
Wolverine tube is used in Westinghouse products. 


iere WOLVERINE TUBE 


OlVIBION OF 


WOLNGNINE TOUT eIvmON Ry CALUMET & HECLA, INC. 


17256 Southfield Road 
Allen Park, Michigan 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA, 
SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPT ee 40TH STREET NEW YORK 16. N.Y 


See Wolverine's exhibit at the 14th International Heating and Air Conditioning Exposition, Philadelphia, Pa., January 26-29. 
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Steam-Heated Piping... 

.Wwith new 6 in. standard size limit fluminum Co 
of America, Dept. HPAC, 1501 Alcoa Blds Pitts 
hurgh 19, 

Extruded aluminum pipe with integral steam pas 


sage previously available in 1 through 4 in. Now sup 


Centrifugal Pumps eee plied in 6 in, standard and 8 in. on special ordet 
..with ASA number standardization to indicate di 
mensions. other specifications. characteristics—T7 aco 
Heaters, Inc.. Dept. HPAC. 1160 Cranston St.. Cran 
ston 9, R. 1. 
Manufacturer has adopted ASA preferred numbe1 
standardization used to indicate important linear di 
mensions, other characteristics. Other features cited: 
broad range of performance: interchangeability of 
parts: statically and dynamically balanced: rugged 
construction; quiet motor. Units are self-ventilating 
installed in normal position with discharge up. Im Bell Heater . 


in bronze. Cooling jacket for use with stuffing for .Wwith 12 sq ft of heating surface in cylindrical bell 


peller is of closed type and of cast iron: also availabl 151, in. diam 161, in. high—Davis kngineering 


temperatures to 320 F. Pumps tested at 250 psi Corp... Dept. HPAC, 30: Rockejeller Plaza, New York 


FOR HEATING AT ITS BEST 
WHEN WEATHER DOES ITS WORST — M4 EV - f = 


Hev-E-Oil burners furnish all the air nece 
sary for combustion, assuring perfect fire 
control under all weather conditions. Low 
fire start that builds up gradually to the 
flame size required means smooth, safe 
operation. And once the burner is set 
for greatest efficiency, it stays that way no 
matter what the weather 

A complete package! Fire tested! Auto- 
matic, electronic controls. Meets all codes 
Easy to install Hev-E-Oil models from 
5 to 150 gph. Also available, Hey-E-Duty 
power gas burners and combination gas/oil 
burners from 720,000 to 21,000,000 B.T.U 

For more information write Industrial 
Combustion, Inc., 4507 N. Oakland Ave., 
Milwaukee 11, Wis., Dept. HP 4 


INDUSTRIAL COMBUSTION 


ING. 
EXECUTIVE OFFICE: 4507 N. OAKLAND AVE., 
MILWAUKEE 11, WISCONSIN 
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Face 


pane your ventilating 
be sure to see how 
Allen equipment can meet 
_ your requirements effi- 


~ dently and economically. 


for EYE APPEAL 


govt Discharge “fon 
fumes from sifting 
ck into building. 


_ EXHAUST FANS 
Remote drive Staxauster is 


designed to handle cor- 
rosive fumes, and/or high 
temperature gir. 


THE ALLEN LINE 


today for catalog 

gives specifications 

er performance data on 

these and other units in the 
Allen ventilator line. 


i C1 “), LLEN <«“™ 


ALLEN COOLER & 
VENTILATOR, INC. 
ROCHESTER, MICH 


Roof Ventilators for Every Commercial and Industrial Need 
REPRESENTATIVES IN PRINCIPAL CITIES 


EQUIPMENT DEVELOPMENTS 


Continued 





Tank suction bell heater designed to speed with- 
drawal of No. 6 fuel oil from tank storage. Unit con 
sists of dome-shaped housing open at bottom to exposé 
cast finned heating sections. Rests on bottom of No. 6 
fuel oil tank attached to oil suction line heating viscous 
oil to flow temperature. Steam, hot water or heat trans 


fer liquids serve as heating media. 


Gage Protector... 

. designed to provide quick and precise action to pro 
lect gages from over-pressure for actuation from 5 to 
2400 psi-—Circle Seal Products Co., Inc., Dept. HP AC 
2181 FE. Foothill Blvd., Pasadena, Calif. 

Protection system prov ides characteristics necessary 
lor protection ol gages. operating pr rsonnel. Gage pro 
tector valves said to overcome O-ring breakaway fri 
tion problem characteristic of piston type units. Auto 
matic cut-out and cut-in provided. Designed for gas 


systems, available for liquid systems. 


Double Duct Mixing Unit... 

.with self-contained constant volume control —Bar 
her-Colman Co.. 1300 Rock St.. Roc kford. Ill. 

Stabilization of double duct systems said to be sim 
plified with unit which delivers constant cfm while 
mixing hot and cold high velocity air. reducing it to 
conventional velocities. Temperature control. volume 
regulation treated as separate functions. Hot and cold 
inlet control valves operated electrically or pneumat 
ically with single motor mounted inside or outside 
unit. Air mixture held uniform within | F for each 
10 F difference between hot. cold supply air. Catalog 


“No. *-$753 available dese ribing unit 
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SGTAIPHINE 
istinctwe SLOT TYPE £ fused 


Look around . . . you'll see STRIPLINE by AGITAIR 

everywhere. And no wonder. STRIPLINE combines 

Designer . the best features of both slots and efficient air 

Papers diffusers to provide equalized air flow throughout 
its entire length. 

Slender, inconspicuous, practical and versatile 

... STRIPLINE slot diffusers can be located in walls, 


ceilings, coves, moulds, window reveals, stools... 








\ Jamar? FTA) 


"ae Gittesere © fitters c exhaustore, yes anywhere to suit interior design. 


air diffusers e filters e exhausters 


Sold exclusively by representatives for 
AIR D EVICES INC. Write for Complete Stripline Catalog 


185 MADISON AVENUE, NEW YORK 16, N. Y. 
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For Unmatched Flexibility EQUIPMENT DEVELOPMENTS 


National -U. S. =. 


Central Station 








Packaged Air Conditioning 





Gas Unit Heater... 

.. designed for installation in rooms 
with low ceilings Hastings fir Con 
trol, Inc., Dept. HPAC, 3215 Leaven- 
worth St.. Omaha 5. 

Units are 221% in. high, have in- 
put ratings 25.000 to 75,000 Btu pei 
hr; other models complete linet 
250,000 Btu per hr. Intended for usé 
with natural. LP. mixed and manu- 
factured gases. Features cited in 
clude: quiet operation; electrically 
welded aluminized steel heat eX 


changer: stainless steel ribbon burn 


ers; fan switch: summer fan 


1 switch with pull cord: bottom access 
2™ r} p. panel. Four-way distribution louvers 


provided as standard equipment. 


water-cooled 
or 
evaporative condenser 


Water-cooled or evaporative condenser models in nine sizes from 7 44 
to 60 h.p. provide a selection from which a combination can be arranged 
to fit any particular situation. Each model is available in different ar- 
rangements, matched to meet any space requirements. 
All units are completely engineered and packaged—require only 
power, ductwork and water supply connections for quick installation. 
And, all are factory pre-tested to minimize performance testing time. 
Write today for Form AC-1001 describing the new Capitolaire Two-Way Valves... 
Central Station Packaged Air Conditioning System, or contact your Bree gy) ge 
nearest National-U.S. representative. He’ll be glad to help you. Shines Wlactric Veloce Div. Deg 


HPAC, 105 Edgewood lve Veu 


Britain. Conn. 


National-U. S. Radiator “L Series” valves designed to co 


CORPORATION trol media such as air, oil. water, op 





- erating on pressure differential of 
HEATING AND AIR CONDITIONING DIVISION 


Johnstown, Pennsylvania to 150 psi. Available in standard and 


In Canada: 77 York Street, Toronto ; explosionprool construc tion. normal 


Sixty years in thermal hydronics ly closed. Valves mount directly to 
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NEW BOOK 


\ 


That can 
doa job 
for you / 


avers the WHY and HOW of 


a=" 4) BASIC SAFETY CONTROLS 
~ FOR LOW PRESSURE STEAM BOILERS 


If you have one of our recent booklets on Safety Controls for 
Hot Water Boilers, we know you will want this companion to 
it covering the low pressure steam boilers. It is the answer to 
the many requests for ‘‘a steam book just like the hot water 
book.” 

Like its well received predecessor, it deals in brass tacks 
solely. It tells its story in simple diagrams and equally simple 
explanation that wastes no words on product description. It 
sticks to fundamentals and concrete recommendations that 
answer practically all safety control problems encountered in 
the low pressure steam boiler field . . . your broadest field. 

So well classified and indexed are the facts that whenever a 
job comes up—however tricky—you can turn right to the 
most authentic way of handling it: The right product . . . the 
correct hook-up . . . the proper wiring. 

"Basic Safety Controls for Low Pressure Steam Boilers” Use the coupon to request your copy, and if by any chance 
was inspired by the widely praised booklet, “Basic you do not have the earlier “hot water’”’ booklet, request it too. 
Safety Controls for Hot Water Boilers," illustrated above. ‘ 

If you do not have a copy of the “Hot Water” booklet McDonnell & Miller, Inc., 3500 N. Spaulding Ave., Chicago 18, iil. 
request it along with the “Steam” booklet. These two 


componion-pieces can do a real job for you. aD, Qne 7 Sill 








UU , 
Send me your new companion HOT WATER Book Bul. P-30B [_] 


COMPANY NAME 

STREET ADDRESS 
—_ 

CITY, ZONE & STATE 


SIGNED BY 


o 
Boiler Water Lovell Controls Mail to—McDonnell & Miller, inc., 3500 N. Spauiding Ave., Chicago 18, lilinois 





~ NEW 1959 
CATALOGUE 
NOW AVAILABLE 


Provides full information on a 
complete line of Y type and 


Basket type strainers. 
Mueller self-cleaning strainers will insure trouble free service 
and avoid the costly repairs or replacement of automatic 
equipment so often caused by the foreign matter in pipe lines. 


Available in all pressures in Cast Iron, Brass, Steel or Stainless 
Steel in sizes ranging from “4” through 16”. 


Write for your free copy of the new 1959 catalogue. 


Pressure Drop Charts on Mueller Strainers— 
the results of actual physical tests conducted 
at Pratt Institute — are available on 
request in certified form. 


sh 


STEAM SPECIALTY 


COMPANY, INC. 
31 Meserole Ave., Brooklyn 22,N. Y. 
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line up in any position, can be serv- 

iced without removal. Bodies of 

forged naval brass; internal metal 
5 


parts stainless steel. 


Concrete Drill... 

...with multiple carbide tipped 
rotary bits—New England Carbide 
Tool Co., Ine.. Dept. HPAC, Med 
ford, Mass. 

Machines available in range of 
light, heavy duty models with bit 
diameters from 114 to 6 in. Method 
said to permit drilling dry in hard 
concrete with or without rod, verti 


cally or horizontally. 


A-c, D-c Voltmeter... 
...for measuring voltages up to 600 
volts—Columbia Electric Mfg. Co.. 
Dept. HPAC, 4535 Hamilton Ave.. 
Cleveland 14. 

“Model UV-1” made of molded 
plastic, weighs 9 oz, is 2 * 2 7% 
15% in. in size. Readings taken by in 
serting safety plug into receptacle on 
instrument, connecting voltage leads 
to line. One lead equipped with in- 
sulated clip, other with insulated 
prod. Rotary switch selects from four 
voltage ranges: zero to 150 a-c, zero 
to 150 d-c. zero to 600 a-c, zero to 
600 d-c. Accuracy is 2 percent on 


d-c. 3 percent on a-c. 
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| THOUSANDS NOW IN USE 


GUARANTEE JOB-PROVED PERFORMANCE! 


FULL 4%” to 2” RANGE 


ba 

i. a 
Z 

% 

. $ 
v, 


B\ 


WEIGHS ONLY 


"00° POWERORVE: 
for hand pipe tools Only 919980 


See Your Oiler Crttribuior ov Cnt Today! 


THE OSTER MANUFACTURING COMPANY - 1347 East 289th St., Wickliffe, Ohio 
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Two reliable, packaged Cleaver-Brooks 
boilers maintain high-speed production 

of Texas-ware and Dallas-ware melamine 
dishes for Plastics Mfg. Co., Dallas 


Chief engineer, W. L. Cone, Jr., 
states: “Consistently dependable 
steam supply is keynote of our plant 
operation. That’s why we chose two 
Cleaver-Brooks gas-fired boilers for 
our steam source 

“One feature we appreciate about 
these new boilers is the easy access 
to their internals. Not only does this 
facilitate frequent inspections but 
also it greatly reduced their cost 
There are no joints that require re- 
sealing every time the boiler is 
opened. Being hinged and davited, the 
doors and heads do not have to be 
hoisted for removal, Six bolts can be 
removed in less than two minutes.” 


Guided by experience 
“Based on nine years of unfailing 
performance delivered by two 50-hp 
Cleaver-Brooks boilers we used in 
our former plant, there never was 
any question that we would install 
their equipment in our new plant,” 
said Mr. Cone. 

Architects for the new plant were: 
Thomas, Jameson and Merrill; Con- 
sulting engineers: Zumwalt and Vin- 
ther; General contractor: Carpenter 
Bros.; Mechanical contractor: Beard 
Plumbing Company, all of Dallas. 


201 


Re 

“Our 125-hp, 250-psi design pressure, gas-fired 
Cleaver-Brooks boilers provide all steam for 
compression-molding presses, office space heat 
ing and hot water heating’’ — W. L. Cone, chief 
engineer 

Cleaver-Brooks packaged boilers 
are America’s largest selling pack- 
aged boilers. Available in 19 sizes, 
15-600 hp, 15-250 psi. Oil, gas or 
combination oil/gas fired. For com- 
plete information contact nearest rep- 
resentative or write: Cleaver-Brooks 


Co., Dept. M, 313 E. Keefe Ave., 


Milwaukee 12, Wisconsin, U. S. A 


Originators and largest producer 
of packaged boilers 


Cleaver Ay Brooks: 
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Dehumidifier . . . 

designed to meet rigid require 
ments for continuous low-volume dry- 
gas or liquids—Universal 


{ Div.. Dept. 


{rlington 9, Va. 


ing of air. 
Dynamics Corp., Eng. 
HPAC. Box 9814. 

“Model Al2” compact dual towet 
adsorption dehumidifier is capable 
of handling 70 cfm. Continuous dry- 
ing accomplished through dual 
towers: 30 |b of water vapor can be 
removed in 24 hr. Unit is self-con- 


tained. completely automatic. 


Motorized Valve... 

. designed to provide for automati 
multiple zone control on any new o1 
existing hot water heating system 
Regent Engineering Co., Dept 
HPAC. Wood Dale. Ill 

(nit operates on signal from its 
own thermostat. Has slow cycle ol 
operation intended to produce modu 
lating effect. Draws no current in 
open or closed position and with 
shutoff feature. no thermal leak o 
curs, says manufacturer. Available in 


3. 1 and 114 in. sizes. 


Blueprint File Cabinet... 
...for protection against dirt, dust. 
other foreign elements—Momar In 
dustries. Dept. HPAC, 4323 W. 32nd 
- * Chicago 23. 

“Glider” cabinets contain 10 print 
retainers holding 100 plans to 30 in. 
wide and 46 in. long. Full length 
top section moves in and out of 
channel-tracks for print withdrawals. 
Fabricated of 18 


steel. cabinets are 34 X 32 


additions. gage 


yi 
92 ji 
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best reason in the world for using 


genetron 


SUPER-DRY 
REFRIGERANTS 


“Genetron” Refrigerants are the ul- 
timate in dryness. In “Genetron”’ 12, 
for example, there is less than one- 
thousandth of one percent of mois- 
ture! And the tight specifications for 
“Genetrons’ areconsistently bettered 
in production. That’s why smart 
service engineers everywhere are in- 
sisting on Super-Dry ‘“‘Genetrons.” 

Service? No matter where you are 
there’s a “Genetron’”’ wholesaler as 
near as your telephone. Make your 
next order—“Genetron.” 


if=xe 


alciaaliael 


QUICK FACTS on GENETRON 
Super-Dry Refrigerants 


e Guaranteed exceptionally low moisture 
content. 


e Noncorrosive to standard equipment mate- 
rials, nontoxic, nonflammable, stable, safe. 


e Critical and freezing points well outside range 
of operating uses. 


@ Solvent action on oil helps prevent solidifica- 
tion or congealing of lubricant; aids in lubri- 
cation of equipment; generally miscible with 
oil. 


@ Freely interchangeable and may be mixed in 
any proportions with comparable fluorinated 


hydrocarbons meeting the same strict refrig- 
erant specifications. 


e Available everywhere, from refrigeration 
wholesalers throughout the country. 


GENETRON 11 ORANGE LABEL CCI,F 
Trichloromonofluoromethane 


GENETRON 12 WHITE LABEL CCI.F, 
Dichlorodifluoromethane 


GENETRON 22 GREEN LABEL CHCIF, 
Monochlorodifluoromethane 


GENETRON 113 PURPLE LABEL C.CI,F, 
Trichlorotrifluoroethane 


GENETRON 114a BLUE LABEL C.CI.F, 
Dichlorotetrafiuoroethane 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York G6, New York 





T DEV 
DOUBLE PLATED COUIPMENT DEVELOPMENTS, 


PROTECTION!... 





ONLY 
BULLDOG 


Pitches : : ra 
the Grip | " Pipe Threading Machine . . 


.-designed to cut, thread. ream, 


we the y . a groove, chamfer pipe—Beaver Pipe 
RIGHT 4 Tools, Inc., Dept. HPAC, 310 Dana 


DIRECTION ; ‘ Ave., Warren, Ohio. 

‘i “Beaver Speed-King” is 14 lo 4 
in. pipe and bolt threading machine 
that threads 214 to 4 in. without 
changing dies. Unit has four spindle 
speeds 19 to 74 rpm. Lathe type cut- 
off tool bit that cuts, chamfers pipe in 


same operation. Unit weighs 980 Ib. 


Horizontal Boiler... 


...for gas, oil or combination gas 
BULLDOGS bite into concrete in seconds \ ; : 
... Anchor Anything Permanently! and oil Vears-Kans-Ofeldt, Ine.., 


Div. of S. T. Johnson Co.. Dept. HP- 
1C, P. O. Box 223, Bridgeport, Pa. 


4 . I ‘ 4 é Unit has horizontal return tubular 
BULLDOG 0) DG er construction with rectangular com- 
: bustion chamber. Built for operating 
CONCRETE DRILL/ANCHORS ; 
steam pressures to 100 psi, or higher 
Here’s far more for your concrete fastening dollar . . . better (dou- if required. Available in 614, 15, 25, 
ble) plating with an unmistakable gold color finish . . . plus the 7 mo 
best grip in the business. 
Only Bulldog reverse-pitches the ridges to assure “‘the grip that 
never fails.”” Furthermore, Bulldogs are fireproof, vibration proof, 
safe, fast and easy to install. And you save the cost of special drills 
. and the time it takes to use them. 


¥ $* 


99 ° 
»~> hp S1Zes, 


358,000 BULLDOGS USED IN BIG CANADIAN HOSPITAL 
Three heliports crown St. Justine’s Hospital in Montreal, one of the Welder Transformer 


many big projects where Bulldog Drill/Anchors have been used. 

COCO O OOH E HEHE EEE EEE EEEE EEE EE EEEEEEEEEEEOOED ..-for a-c or d-e current applications 
POLIS MFG. Co. Willer Electric Mfg. Co., Dept. 
ae HPAC, 718 S. Bounds St., Appleton, 
Lorain, Ohio Wis. 
C) Ruth sample of new Bulldog Gold Digger Drill/Anchor “Twin” welder on two a-c ranges 


C) Include new Bulldog Manual 
H ¢ 5 
(C) Hove your Representative call (20 to 115 amp and 60 to 180 amp ) 


NAME - x 
COMPANY and one d-c range (40 to 150 amp). 
ADDRESS Intended for field and small indus- 
CITY 4 STATE___ 


ASK FOR NEW 
Gold Digger 
MANUAL 


trial applications. 


Heating, Piping & Air Conditioning, November 1958 





a a a ae ee ee ee 


~ 


TR tte pa figshown,.. 


AIRPORT SELECTS WEIL: mcLAIN 


BOILERS FOR HEATING AND SNOW MELTING 


BUILDING: 
Port Erie Airport, 
Erie, Pa. 


ARCHITECTS: 
Nelson, Goldberg and 
Heidt, Erie, Pa. 


ENGINEER: 
Don Kennedy 


CONTRACTOR: 
Wm. T. Spaeder 
Engineering Co. 


DISTRIBUTOR: 
Case-Erie Supply Corp. 


Be In this unusual installation, Weil-McLain Boilers were the choice to serve two 

yen e\* airport needs. The “HR” Boiler at the right is used for space heating and the 
Type “J”’ Gas Boiler for the snow melting system. This arrangement, instead of 
the more conventional method of installing a snow melting system converter on 
a single boiler, was due to certain restrictions on the use of gas. 


In the Erie, Pa., airport area, gas-fired space heating boilers above a certain 
size must be equipped to use a standby fuel. The Weil-McLain “HR” Boile: 
therefore has a combination oil and gas burner. In the event of a gas shoriage, 
the “J” boiler handling the snow melting system would not operate, but the 


Send for engineering data 2 . : . : : a a 
function of space heating could be continued by switching the “HR” boiler to 


on Weil-McLain Gas and 
Oil Boilers for Commercial oil firing. 

and Industrial Heating Sys- 

tems. Address Dept. AA-118 This dua] purpose installation also made a saving in original equipment cost. 


WEIL- McLAIN WEIL-McLAIN COMPANY 


SOUESS: ROO MICHIGAN CITY, INDIANA 
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LOW-COST 
EAT CONTROL 


In every room 


Fulton Sylphon 


AUTOMATIC 
RADIATOR VALVES 


Anyone can afford automatic room- 
by-room heat control using simple, 
dependable, low-cost Fulton Sylphon 
Automatic Radiator Valves. They cost 
less to buy ...less to install... less 
to operate ...in new installations or 
modernization of existing steam or 
hot water radiation systems. No elec- 
trical wiring, piping, or accessories to 
install. These self-operating packless 
valves throttle heat input continuously 
for maximum comfort and minimum 
fuel use. No. 885 valve shown is for 
exposed radiators, convectors, fin-tube 
radiation, etc. All valves may be speci- 
fied in angle or globe patterns, sizes 
14’ to 1!4”, and may be locked at any 
temperature setting to avoid tamper- 
ing. Other valves and temperature reg- 
ulators available for enclosed radiators, 
convectors, air conditioning system 
final (reheat) controls, and for certain 
types of year-round air conditioning 
systems. Write for complete informa- 
tion in Catalog SF-750. 


ve Kohertshaw- Pulte CONTROLS COMPANY 


EQUIPMENT DEVELOPMENTS 
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Boiler-Burners... 

.in four new sizes—Kdwards En 
gineering Corp., Dept. HPAC, 101 
flexander Ave., Pompton Plains, 
WV. fF. 

Four new models added to com- 
pany’s boiler-burner line include 
models with ratings 1200 to 4000 
sq ft.. ranging in gross output rates 
from 100,000 to 600,000 Btu per hr. 
All boilers have prepackaged and 
prewired components. may be ob 
tained with completely pre-assembled. 
motorized zone control valves. Built 
in automatic air elimination devices 


included in all boilers 


Expansion Coupler... 

.. designed to eleminate problems 
of expansion. contraction, noises 
stresses. strains—American Tube 
Products, Dept. HPAC, 100° Pulaski 
St.. West Warwick, R. 1. 

“Base Slide” expansion couplet 
has “piston slide design” said to pro 
vide three times more expansion than 
bellows type joints. Coupler will pro 
vide expansion, contraction move 
ment of 100 lineal ft of baseboard 
radiation o1 copper tubing. Made of 
copper. available in five sizes 3, to 


2 in. 


Arc Welders... 

-available in three new models 
fir Reduction Sales Co., Div. of Air 
Reduction Co., Inc., 150 EF. 42nd St.. 
Vew York 17. 

“Aircomatic Fillerare Welder” de- 
signed for applications in gas-shielded 
metal-arc processes, Current rating 
is 450 amp continuous; weight, 840 
lb. “Hornet 36B” available in 300. 


FULTON SYLPHON DIVISION - Knoxville 1, Tennessee =!) amp models designed for light. 
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EQUIPMENT DEVELOPMENTS pany s “Merchani-Seal.” as integral recommended for measuring 
Continued part of bearing keeping out lubri rates of bearing lubricants, coolants 
cants and foreign matter. Bearing is etc. Available with vibrationprool 
medium. heavy-duty d-c  metal-ar self-aligning. alarm for high and/or low flows 
and inert-gas-shielded arc welding. Three meter sizes required to covet 
“Yellow Jacket” built in 300 and 7 ranges from fraction of ce per min 
LOO amp sizes. recommended for j to 26 gpm ol liquid or 69 standard 
pipeline and construction work in cu fpm of gas 
field. 


Humidity Recorder... 
Nerden 


plant lise 





Flow Rate Indicator... .designed fon 
n design using o-ring construe Ine., Dept. HPAC, 12 Bowdoin Sq 
Pillow Block... tion to seal metering tube——Fischer Boston 1 
designed to meet requirements & Porter Co. Dept. HPA 19% New line includes thermograph 
for varying overall dimensions lacksonville Rd.. Hatboro, Pa. hygrographs hygrothermograp! 
Fafnir Bearing Co.. Dept. HPAC, 37 Design of unit simplihes cleaning with unconditional one year euarat 
Booth St.. New Britain, Conn. range changing. savs manufacturer lee Hygrograph — has ompany 
“LAKH” pillow block has wide Body is of one piece bronze construc patented animal membran ensit 
inner ring ball bearing with com tion. “Ratosight” flow rate meter element with » percent Curae) 
my 
@ This new Reed Tube Cutter—a faster, lighter-weight 
roller cutter—is the first cutter for 1”. to 3” copper 
tubing; equally ideal for brass and aluminum tubing 


from 1” to 3”. 


ler TC3 TUBE CUTTER! 


SO light that it weighs just a fraction as much as con- 
ventional pipe cutters in the same size range, this new Reed 
TC3 Tube Cutter does o faster, more convenient cutting job 
on 1” to 3” tube of copper, brass or aluminum 

the ultra- 


APPROX. 2/3 
ACTUAL SIZE 
THE new Reed TC3, with its single cutting wheel in the mov- 
able arm, is far quicker and easier than a hacksaw 
thin alloy cutting wheel leaves almost no burr; and TC3’s light 

er pressure avoids distortion of tubing, thereby safeguarding 
tightness of solder or slip joints. With the single wheel in plain 
view for lining up with the cut-off mark, the cutter hooks quickly 
and easily on to tube for a right angle cut 
FRAME of this new Reed TC3 is as light as it is strong and durable 


because it has been specially-designed of high-grade ductile iror 





ERIE, PA., 





REED MANUFACTURING COMPANY 
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over 15 to 95 percent RH range and 
32 to 130 F temperature range. Cor- 
rection chart adapts hygrograph to 
temperatures as low as —30 F. Am- 
bient RH over 24 hr period can be 
graphed. Chart readable to | percent 
RH. Thermograph accurate within 
+2 percent over range of zero to 
100 F. Accuracy repeatable within 
+2 percent of original calibration. 
Sensing element is bimetal coil type. 
joth units have choice of spring- 


wound or electric drive. Size is 1014 


7 3 in.; weight is 414 Ib. 


a ar cod > 


At the new Caterpillar Tractor plant in Decatur, Illinois, four 
Binks 2-K Series cooling towers play important roles in the manufacturing processes. 


at Caterpillars Decatur plant 
Binks towers keep heat treating 


under cool control 


The tough muscles of steel that 
make ‘“‘Cat’’ motor graders and 
wheel tractors dependable work 
horses are no accident. All vital 
parts go through scientifically con- 
trolled heat treat processes. 

Binks cooling towers play an 
important part in this process by 
controlling the temperature of 
quenching oils and water. They are 
also used to cool water that circu- 
lates to cool bearings in the electric 
induction heat treat furnaces. 

Failure of the cooling equipment 
could be costly. 


Dependability you can count on 

Binks cooling towers are built to 
rigid specifications. All panels and 
framework are heavily galvanized 
and coated for long life and mini- 
mum maintenance. Fans are cor- 


EVERYTHING /OR 
WATF P C C / MING 


A COMPLETE LINE OF NATURAL DRAFT ANDO 
DRAFT COOLING TOWERS AND INDUSTRIAL SPRAY NOZZLES 


Binks Manufacturing Company 


rosion-resistant aluminum alloy. 
Scientifically balanced air-to-water 
ratios give high cooling efficiency 
under all climatic conditions. 


A complete line 

Whether it is for cooling process 
fluids or for use with air condition- 
ing compressors, there’s a Binks 
cooling tower, of the correct ca- 
pacity and type for every job. 


Send for complete data 

Ask your Binks branch of- 
fice for a copy of Bulletin 
333 and Bulletin 477-A or 
write direct to the address 
below. Binks engineers will 
be glad to answer your 
questions and help you 
solve your cooling prob- 
lems. There’s no obligation. 


Nt 


3118-38 Carroll Ave., Chicago 12, Ill. 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES « SEE YOUR CLASSIFIED ts) DIRECTORY 
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Pipe Cutter... 

..in new line designed to cut holes. 
end protrusions Orbit Sales Co.. 
Inc... Dept. HPAC, 185 Church St.. 
Vew Haven, Conn. 

Applications for “VUS*” flame cut- 
ting devices include cutting holes in 
intersecting pipes, tubes prior to 
welding joints. Cuts possible with 
unit include: straight end cuts, cir- 
cular holes in cylindrical curved sur- 
faces. vertical or inclined straight 
cuts. vertical circular holes in cylin 
drical shapes. changing value con 


tinuous end protrusions 


Time Switch... 

.. intended for commercial heating. 
ventilating. irregular operation 
Paragon Electric Co., Dept. HPAC, 
1609 12th St.. Two Rivers, Wis. 

“1500 Series” time switch has 96 


self-retaining trippers in 24 hr dial; 


operation for any 15 min period ob- 


tained by sliding tripper in or out 
with fingers. Can be supplied with 
holiday cut-out attachment geared to 
drive to prevent loss of synchroniza- 


tion, 
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McQuay Horizontal Seasonmaster with 
water coil, steam coil, face and by-pass, 
and flat filter section. Removable panels 
permit complete accessibility for inspec- 
tion or service. Horizontal models avail- 
able in 17 sizes, ranging from 640 to 
38,100 cfm, 


C 


STERS 


The most universal line 
of air conditioners 
in the industry 


he McQuay line of Seasonmaster central station air con- 
ditioners is truly universal. It is the most versatile, the most 
flexible and the most complete in the industry. McQuay 
Seasonmaster units will both heat and cool, filter, humidity 
and dehumidify, when turnished with steam, water heating 
water cooling or direct expansion coils in capacities from 
640 to 38,100 cfm. A full line of accessories is available for 
any heating or cooling combination. 

For small or large area air conditioning, look to McQuay 
Compare the versatility, compare the quality and perform 
ance and compare the range of models. And always remem 
ber, only McQuay gives you Ripple-Fin coils, Dura-Frame 
construction and Galva-Seal bonderized, baked-on enamel 
finish. See the McQuay representative in or near your city 
or write McQuay, Inc., 1601 Broadway Street N. | 
Minneapolis 13, Minnesota. 


eans uality 


McQuay Vertical Seasonmaster with 
direct expansion coil, steam coil, 
face and by-pass, and flat filter sec 
tion. Heavy gauge galvanized chan- 
nel framework to form a rigid struc- 
ture. Sixteen sizes are available, 


ranging from 640 to 29,000 cfm. 
McQuay units feature the exclusive 
Ripple Fin Coils which create maxi- 
Nv mum air turbulence and hove wide, 
rbd full fin collars that act as avtomotic 
spacers to form a tube around the coil 
e tube for positive, permanent bond, 
greatest heat transfer and protection. 
The Dura-Frame “V" channel con- 
struction provides the strength and 
rigidity necessary for quiet, trouble- 
PNi mete) lelegiol il, cum.) - wal, cee 1-44 -licl 4.) wale), | free operation. 
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The 
Porcupine 
Who 


secame 


Very 
Sharp! 


nce upon a time... 


there was a porcupine who often appeared some 
what needled. He had been buying outmoded dis 
posable media filters that were expensive to use 
and very difficult to install. 

At first he felt it would be pointless to try the 
new, preformed Far-Air HP Filter which had be 
come so popular, because of it’s efficiency, economy, 
and convenience. 

Then one day his friendly Far-Air man slipped 
a folded HP Filter right under his door. Mr. Porcu 
pine got the point when he popped it open and 
realized how easy it would be to install. He specified 
HP filters because they solved his problem. 

Now he’s really sharp... he’s sticking with them. 


Moral: 


Compare before you 

pecify. See the new 
Far-Air HP Filter. 
Take quill in hand and 
fill out the coupon below. 





COMPANY 


LOS ANGELES 


ee OOS SSO eee 


FARR COMPANY 

P O BOX 45187 AIRPORT STATION 

LOS ANGELES 4 "ALIFORNIA 
IT see the point! Send me the full story on HP 
Filters. Bulletin 100-2. 


NAME 
TITLE 


COMPANY 


STREET 
ADDRESS. 


CITY & STATE... 


— . . . hh UT LL 
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Equipment, Building Insulation .. . 

..with — self-extinguishing — ingredient—Armstrong 
Cork Co., Dept. HPAC, Lancaster. Pa. 

“SE Arma lite” polysterene foam insulation has 
density of 1.25 lb per cu ft. Self-extinguishing ingredi- 
ent introduced early in manufacturing process. Ma- 
terial has K factor of 0.24 at 60 F mean temp. Material 
made in boards in standard sizes from 3 to 15 ft in 
length and 12 to 36 in. in width. Standard thicknesses: 


l. 14, 2, 3, 4, 6 in. 


Refrigerant Coupling... 

.developed for air conditioning and _ refrigeration 
applications—Aeroquip Corp... Dept. HPAC, 300 § 
Kast Ave.. Jackson, Mich. 

Coupling suitable for use with refrigerants including 
Nos. 12 and 22, similar compounds. “Series 5500° cou 
pling said lo be leakproof; when disconnected, cou 
pling halves seal tight to prevent loss of refrigerant, 


admission of air or foreign particles in system 


Prefabricated Piping... 
...developed for underground. overhead distribution 
of steam. hot water. oil, other viscous fluids. process 
fluids. refrigeration lines—Portage Insulated Pipe Co.. 
Dept. HPAC, 53 Antles Ave., Barberton, Ohio 

Smooth wall piping systems factory prefabricated. 
including accessories and fittings. Units quickly in- 
stalled with minimum of field work. says manufacturer. 
Units available for single and multiple insulated pipe 


systems. 
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4 miter box and a sharp knife ire all that are needed to fabricate fitting covers fast with Armaflex 


Insulate fittings 50% faster with 
Armstrong Armaflex Pipe Covering 


The time it takes to insulate pipe fit pipe run there's no need to bi 


tings properly can drop 50% or more m coverings, cements, twine 


when Armstrong Armaflex is use d waterprool coatings One 
Armaflex is the new, cellular, flexible does all the work 
foamed plastic insulation that is com An Armaflex job is mo 
pletely waterproof and vaporproof fast hitting 10k neater 
There’s no waste, and it doesn’t chip the installation lasts inde 
crumble, or rub off. Armaflex stays dry and efficient 

To make fitting covers the material positive ly top conde nsation when 
is cut quickly and accurately with a in recommended thicknesse 
sharp knife. The pieces then are ce For full information on this remark 
mented together with Armstrong 520 able pipe covering and complete in 
Adhesive, slit lengthwise, and snappe d structions on how to ip] ly it 
in place. Since Armaflex is the same day to Armstrong Cork Compan 
vaporproof material that insulates the Sherman St., Lancaster, Penn 


Armaflex is extremely flexible, readily fol- 
lows contours of pipes or bent tubing 


without special cutting and fitting 
| (Armstrong INSULATIONS 
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to All Users of 


GAGES and 
CONTROLS 


72-Page 
INSTRUMENT 
MANUAL 


Contains: 
Illustrations and complete details 
of Dwyer 
magnehelic gages 
manometers 
air meters 
air filter gages 
pitot tubes 
pressure actuated switches 
flowmeters 
combustion testing instruments 
Diagrams 
Conversion curves 
Combustion efficiency charts 
and other valuable technical data. 


Send coupon 
for your FREE copy 


| P.O. Box 373-H 
MICHIGAN CITY, IND. 


Please send me Dwyer 72-page catalog. 
Name 


Address__ 


Nee ee ee ee ee ee ee ee ee ee ee 
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Throttling Valve... 

..developed for general industrial, 
chemical use—Shaffer Tool Works, 
Dept. HPAC, 209 S. Pomona, Brea, 
Calif. 

Metering valve available in carbon 
steel, stainless steel, bronze or alumi- 
num, sizes | to 6 in., pressure ratings 
to 10,000 psi in all sizes. Flanged on 
threaded connections optional. Out- 
side threads of valve said to be 
corrosion resistant and stem may be 
locked at any setting. Pointer and 
calibration plate indicate amount of 


orifice opening. 


Air Line Lubricator... 

..With adjustments for both low 
and high cfm applications—Emco 
Pneumatic Corp., Dept. HPAC, 
1317-1319 Locust St., Des 


lou a. 


Voines, 


Unit's principle of operation is ac- 
celeration of air to form oil mist as 
it passes through venturi. Air is 
filtered by centrifugal motion set up 


by air turbulance and by two monel 


BUENSOD DUAL-DUCT UNITS, 
NOTED FOR FLEXIBILITY, 
CONDITION YEAR-AROUND 


In the photograph on the facing 
page, the familiar tools of your pro- 
fession symbolize the heart of one 
of the most flexible air conditioning 
systems ever developed. The system 
is the high pressure Dual-Duct 
method. Simply and efficiently it 
cools, heats, humidifies or dehumid- 
ifies a building. And it provides 
widely varying temperature and 
humidity conditions, where desired, 
from room to room. 


The problem was to make such a 
system stable. Buensod engineers 
invented direct, automatic volume 
control. As pressures in the system 
change, each mixing unit automat- 
ically adjusts to maintain a constant 
quantity of air. 


The action is something like the 
compass in our photograph on the 
adjacent page. That’s how simple it 
is — but this is inspired simplicity, 
for the automatic volume control 
permits quick balancing of an entire 
system merely by adjusting spring 
tension at the time each unit is 
installed. Or we can pre-balance an 
entire system at our factory, saving 
time on your job. 


Type H unit 


for overhead 


Type V3 Air Mixing 
Unit for under window 


or wall mounting. installations 


Buensod Dual-Duct Air Mixing Units 
offer true simplicity in air conditioning. 
We'd like to provide you with full tech- 
nical details. Please contact our local 
representative, or write us directly. 


BUENSOD-STACEY, INC. 
45 West 18th Street * New York 11, N.Y. 


Ss iM 


inair 
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Dual-Duct 





PLICITY 
meapengenneanaiies D ES ' G N 
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Smog proves 


recirculation pays 


\, “= 
Re ae 
a 


— 


Smog is no problem at St. Vincent’s Hospital, Los Angeles: activated 
charcoal purifies inside air for recirculation. Air conditioning and 
ventilating loads are reduced at substantial savings. Inside air is al- 
ways “fresh” and odor-free, regardless of outside air contamination. 

Whatever your air conditioning requirements, it will pay you to 
evaluate the savings—reduced investment in equipment and operat- 
ing costs—from air purification with activated charcoal. 

Write for Bulletin T-318. Barnebey-Cheney, Columbus 19, Ohio. 


Barnebey-Cheney PurAir filters are easily installed 
and replaced as needed. St. Vincent’s Hospital has 
49 “cells,” each handling 1000 cfm. 


activated charcoal air purification 


Barnebey 
Cheney 


EQUIPMENT DEVELOPMENTS 
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filter screens. Pipe sizes range 14 to 
14 in, with maximum cfm at 90 psi 
from 20 to 70 cfm. Maximum inlet 


pressure is 250 psi. 


Flow Rate Transmitter... 
..developed to use magnetic meth- 
od to convert the motion of rotameter 
metering float into rotary motion for 
flow rate indication, transmission, 
alarm—Brooks Rotameter Co., Dept. 
HPAC, P. O. Box 432. Lansdale, Pa. 

“MPT-50” is indicator for all-metal 
or “blind” rotameters. Magnetic link- 
age between metering float and indi- 
cator cannot be broken, says manu- 
facturer. Flow sensing cam fixed to 
top of magnetic position converter. 
Mounted alongside is pneumatic cam 
follower similar to tracing head. As 
metering float moves, flow sensing 
cam is turned and pneumatic cam 
follower traces leading edge of cam, 
transmits air signal corresponding to 
position or flow rate. Unit unaffected 
by vibration, wide temperature vari- 
ations, air pressure variations 20 to 


25 psi. 


Water Mixing Valves... 

..intended for commercial and res- 
taurant Patrol Valve 
Co., Dept. HPAC, 2310 Superior 
{ve., Cleveland 14. 

“Model EV-A” is adjustable, sup- 
plied in 70 to 130 F or 120 to 165 F 
ranges. “Model EV-N” is non-adjust- 
able, supplied set at either 80 or 140 


F. Both models available in either 


applications 


14, or 34 in. mixed water outlets; hot 
and cold inlets fitted with manufac- 


turer’s “Dielectric Insulating Unions” 
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Serving the Great BARNES HOSPITAL... WASHINGTON 
SS UM. MEDICAL CENTER at St. Louis, Mo. 


Here || Frick unit air conditioners and 42 Frick compressors 
supply the necessary cooling services for operating rooms, private 
rooms, auditorium and chapel, class rooms, nurse-interns' dormi- 
tories, offices, libraries, laboratories, cafeterias, kitchens, special 
freezers, research departments, morgues, animal rooms, etc. In- 
stallation by L. V. Fleiter Co., Inc., Frick Distributors in St. Louis, 
Missouri. 

Whether you need conditioned air, cold water, ice, cold rooms, 
or very low temperatures,—for human comfort, food service, 


7'/-Ton Frick unit air conditioner 
serving four research and _ lecture k sal £ ° h h sal 
rooms. process work, quick freezing, research, or any other commercia 
or industrial purpose,—there's 
a Frick system to meet your 


exact requirements. 


Let us quote now on the 


equipment you need. 


Our Booth at the International Heating 
& Air Conditioning Exposition is 309. 


Write... 


wire . . . phone or visit. 


Three Frick “ECLIPSE” compressors which air condition several operating 
rooms at Barnes Hospital, St. Louis. 
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Society for Savings and 


Hartford National Bank & Trust Co. "e of sizes | oF 
West Hartford, Conn. | connections. Mixing valve kit, “Mod- 


| EQUIPMENT DEVELOPMENTS 


in choice of sizes, and sweat or NPT 


el EV-K” provides piping elbows, 
crosses, pressure relief valve, “Mod- 
el EV-A” mixing valve ready for in- 


stallation. 


~ 


ARCHITECT ENGINEER GENERAL CONTRACTOR VENTILATION CONTRACTOR 
Jeter and Cook Van Zeim Associates Industria! Construction Co Homestead Insulation Co 
Hartford, Conn West Hartford, Conn Hartford, Conn East Hartford, Conn 


Unique Modern Banking Center Keeps 
Interior B right and Clean with 


Cambridge AEROSOLVE?® 85 Filters 


An outstanding feature of this new banking center is the extensive use of Gate Valves... 
colorful fabrics and bright walls and fixtures. ee lepine cvs E 85 ..-available in iron and copper 
Tlte we aplantan reserve the br ‘olors ¢ ‘ xcessive main- ; 
Filters were selected to preserve the bright colors and avoid excessive nain Price Pfister Brass Mjg. Co., Dept. 
tenance costs by removing visible dust as well as the smudge-producing £ ts 

HPAC, 3011 Humboldt St.. Los An- 


invisible particles which go right through ordinary filters 
geles 31. 


Filters Serviceable Easy Servicing a ; ; - 

Range of sizes includes: 14, 34, 1, 

Upstream or Downstream The replaceable cartridges are 11 1 4 

Each bank in this center has its held in permanent cadmium-plated i - 

own air-conditioning system. In frames and are secured by quick- 

one, the AEROSOLVE filters are acting fasteners. Beyond _ infre- gland; full acme thread. Valves de- 

serviced from the upstream side; quent cartridge replacement, signed to accept water pressure of 

in the other, from downstream AEROSOLVE filters require no 
a design feature which greatly servicing or maintenance 

simplified the air-conditioning lay 

out Flexibility to Meet 
Changing Needs 

While AEROSOLVE 85 _ filters 


were installed as most suitable 


and 2 in. Features cited: 


non-rising stem; large packing 











for the existing requirements, pro 
vision is made for changing to car- 
tridges of higher or lower clean- 
ing efficiencies as future condi- 
tions require. If dirt conditions 
in the atmosphere should become 
more severe, AEROSOLVE 95 
filters can be substituted. Con- 

versely, if filters of lower  effi- — 

ciency should _ prove adequate, Valve Attenuator... 
AEROSOLVE 35 cartridges can ...engineered for quick installation, 
be substituted. All AEROSOLVE 


cartridges are interehangeable. 



































removal—Connor Engineering Corp., 
Dept. HPAC, Danbury, Conn. 
Write for Bulletin 502 Dual duct valve attenuator com- 


. ° - pletely enclosed in wall, clamped to 
Cambridge Filter Corporation mounting plate by toggle bolts. By 
732 E. Erie Bivd., Syracuse 1, N. Y. loosening bolts, unit can be removed 


from base plate through top dis- 
Pioneers in High Efficiency Filtration charge grille opening. In range of 


CE REPRESENTATIVES IN PRINCIPAL CITIES Sizes. 
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Every engineer should know how 


Chrysler’s Airtemp Controls 


‘Secret Costs”’ 
of 


Air Conditioning 


“SECRET COSTS” can mount 
up FAST... your best insurance is 
... Airtemp experience. 


Unexpected costs never yet made a happy client 
—and your reputation can well depend on the 
equipment you choose. When you specify Chrysler 
AIRTEMP, your client pays far less in the long 
run. First, because AIRTEMP has the correct 
equipment for any size or kind of installation. 
Second, it minimizes these three “‘secret costs’”’ 
of air conditioning: 

1. THE SECRET COST OF WRONG EQUIPMENT 
The wrong equipment can be troublesome as well 


as costly to operate. Airtemp makes all kinds of 


air conditioners—over 297 models—and can ad- 
vise you which is best for your client’s needs. You’re 
sure to get exactly the right equipment from Airtemp. 
2. THE SECRET COST OF OPERATION 

Operating costs over a few years may actually 
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re 


exceed the first cost of air conditioning. But rock- 
bottom operating costs can save you substan- 
tial sums. That’s why you should know that 
AIRTEMP—thanks to Chrysler engineering 
promises the lowest operating costs in the industry! 
3. THE SECRET COST OF MAINTENANCE 
Maintenance costs and repair costs can be a 
shock. A breakdown brings repair bills plus the 
cost of lost time, lost business. But Airtemp air 
conditioning is carefully engineered by Chrysler 
for trouble-proof operation. And Airtemp is in- 
stalled only by qualified contractors, who must 
certify to Airtemp that equipment warranted 
for 5 years has been installed properly. That's 
why Airtemp maintenance costs average out to be 
the lowest in the industry! 


Ask us for the complete facts. Just mail the 
coupon below, and they'll be on their way to you 
at once. Or, phone your nearest Airtemp contrac- 
tor or dealer who is listed in the Yellow Pages. 














AIRTEMP DIVISION, CHRYSLER CORPORATION 
Dept. HP-11-58, Dayton 1, Ohio 


W 
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Advantages of 


bid 


~~ Liquid Nitrogen Generator 
C1 ..With automatic controls intended 
to permit extended operation without 
PIPE, FITTINGS, VALVES attention—Arthur D. Little, Ince.. 
Dept. HPAC, 20 Acorn Park, Cam 
bridge 40, Mass. 

Components of unit include nitro- 
gen column, gas liquifier, 200 liter 
storage tank. Generator will automat- 
ically provide up to 95 liters of 99.5 
percent pure liquid nitrogen daily, 


says manufacturer, 


Van-Cor is an unplasticized polyvinyl 

chloride that resists the corrosive action 

of hundreds of industrial acids and al- 

kalis as well as sewage waste and brine. 

Van-Cor piping costs less, is lighter in 

weight, and easier to install than con- 

ventional pipe. It is readily formed, ma- 

chined, threaded and welded. Available 

in normal and high impact types. On 

many installations where metallic piping Control Valve... 

was eaten up in a few months, Van-Cor ...With springless diaphragm motor 
pipe has served for years without deterio- operator with preformed nylon dia- 


ration. Thus it quickly returns its cost phragms—Uniflow Valve Cor p., 
Dept. HPAC, 19 Quine St., Cranford, 


ae 


“Type 1000” has newly designed 


and pays handsome dividends. 
Van-Cor sheets are also fabricated into 
ducts, hoods, chemical tanks, fume- Er 
split body in sizes 1 through 6 in.. 
stacks, etc. available in steel. stainless steel. 
monel and alloy. Design said _ to 
Write for Catalog and Name of eliminate erratic pressure variations 


Nearest Distributor in flow stream. 


Shaded-Pole Motors... 


INDUSTRIAL DIVISION OF ..with double-shaft extensions as 


COLONIAL PLASTICS MFG. co. standard equipment—Federal Elec 


Subsidiary of THE VAN DORN IRON WORKS CO. tric Co.., Dept. HPAC. Schenectady 
2685 EAST 79TH STREET CLEVELAND 4, OHIO 5 N. } 
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UR CHET 

on the telephone 
with costly 
call-back 
problems 


Marsh Valves 

protect profits for 
every member of the 
building team with 
trouble-free service for 
250 apartments 


Co-owners: J. J). MACK and RAYMOND SHER 
Architects: HAUSNER & MACSAI 
Mechanical Engineer: WILLIAM GOODMAN 


General Contractor 
CRANE CONSTRUCTION COMPANY, INC 

Heating Contractor 
PLONSKER ENGINEERING COMPANY 





“ENTERPRISE Burners perform EQUIPMENT DEVELOPMENTS - 


to our fullest expectations 
- Motor can be mounted with 
—year after year through-bolts, bands or resilient 


Says Otto Walters, Head Custodian, F ; , — 1 
Copuchine High Scheel, Son Brune, Calif. rings. Available in ratings to 14 hp. 
Motor has forced lubrication and 

steel backed babbitt bearings; also 


has ventilation openings in shell and 





end shields. Unit has one, two or 
three speeds in either direction or 


both, depending on requirements. 


Duct Elbow... 
...designed to reduce friction loss 


and static pressure in high velocity 


Users, Engineers, Contractors—all agree: : 
air movement systems nited Sheet 


“Everyone Benefits When It’s an Enterprise” Metal Co.. Inc., Dept. HPAC, 510 S. 
Drexel Ave., Columbus 9, Ohio. 


Die-stamped, two-piece “Laminair- 


The man who's on the job with heat- range of Enterprise Burner sizes Flo” 90 deg elbows made of 20 cage 


ing operations day after day has_ shown here: : : xs . . 
galvanized steel in uniform size diam- 


the facts. At the modern, two-level ~s , " 
Capuchino High S@hool facility — HORIZONTAL ROTARY OIL BURNERS, ters of 3, 4, 5, 6, 7, 8 in. Two 
& COMBINATION OIL & GAS BURNERS welded. die stamped sections form 90 


which includes fifty-6ne class rooms, 


heated pool, gym, theater, auditorium, ' | i} 
deg elbows. 
cafeteria, shops and kitchen—this man INPUT ! OuTPUT e alien 


is Head Custodian Otto Walters. His S| OSS, ayers ees yy 


four Enterprise Burners have deliv i | 
o erprise Burners have deli Sixe | HP | Mox |CF/HR|LBS/HR] BHP) Steam 


$+— a 





ered smooth, trouble-free service for }#— 
both class rooms and hot water needs one . ’ 600 oi | to 
5 days a week for nearly eight years a | 2 7 1050 | 3280 
c 15 | 2250 7050 
On-the-job performance such as : a0 3000 | 2320 | 9400 
f U 
this naturally scores big with every , 30 | 4500! 3480 | 100 |14100 
° J U 9) 
» dow , , aler, enginee | 
posed lo n the — 2 = = y, SC 5250 | 40601118 116400 
coat | nite nye 1e¢ ey nr " 50 7500 5800 | 168 |23400 
you earn tha ‘ 1 men who specily H 1 60 9000 6960 | 201 |28200 
and work with Enterprise have found ; | 75 1112501 8700 | 250 135250 
» best bi or buy! 
the ra st burner nie x | 15000 | 11600 | 336 |46900 
Fit your specifications to the right l 20250 | 15660 | 453 |63400 
burner model from the complete M |30000 23200 | 672 |94000 
| 


J. 














The Choice of Heating Experts 
ENTERPRISE ype oo patel 
; ...developed to measure current, 


voltage. resistance {mprobe Div.. 


=a” 
D 3 i E N D A B L E B U R N E R S Pyramid Instrument Corp., Dept. HP- 


1C. 630 Merrick Rd., Lynbrook, N. Y. 


enTeRPaise 


ENTERPRISE ENGINE & MACHINERY CO. + 18TH AND FLORIDA STS., SAN FRANCISCO, CALIFORNIA 
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AUTOMATIC-ELECTRIC HUMIDIFIERS 


HIGH CAPACITY 


Aprilaire Industrial Humidifiers (illustrated) are de 
signed to provide capacity for practically any size 
requirements. Unit sizes up to 10 G.P.H can 
be installed singly or in a series of any number of 
units 


POSITIVE CONTROL 


The Aprilaire introduces relative humidity as 
needed and only when needed. Automatic con 
trol eliminates possibility of lag or over-run 


FLEXIBILITY 


Aprilaire industrial models are easily installed pack 
aged units. Available for gas, steam or hot wate 
heat source, every model can be pedestal-mounted 
or suspended according to individual requir¢ 


ments 


BACTERIA REMOVAL 


Super-clean air, carrying moisture in vapor 
only is delivered by the Aprilaire unique 
ple, incorporating the use of air filter 
coated evaporating iement Thi 

fication method removes up to 70 


in the a tream circulatin thro 


ISOTHERMAL OPERATION 


Ihe Industrial Aprilaire has no temperatu 
on the humidified air. Exhausted, humidified 


lischarged at the ime temperature it er 


MINIMUM MAINTENANCE 


tne oni limu oO! 
th im 
mechanical ifficult from the 


troublesome deposit e elimu | 


INDUSTRIAL AND RESIDENTIAL MODELS AVAILABLE-WRITE FOR COMPLETE INFORMATION 








1 


8 .. « PRODUCTS OF RESEARCH) RESEARCH PRODUCTS 
—_ Corpovalion 


or write for copy 
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Dept. 912, Madison 10, Wisconsin 





Costs Less Because 
it Gives the Most in Service 


TRUE BALL JOINT 
MAKES THE 
DIFFERENCE When selecting unions it will pay you to 

remember 2 things: (1) Darts can be 

used over and over again — on location 
after location (2) On location after location, they give a drop-tight 


seal. How can you beat this combination for economy .. . at any price? 
QUICK FACTS 


e Extra wide bronze seats resist pitting and corrosion 

@ Nut and body of air-refined, high test malleable iron are practically 
unbreakable 

@ Heavy shoulders can withstand the toughest wrench abuse 


e Each Dart is individually vacuum-tested 





DART UNIONS Products of DART UNION COMPANY PROVIDENCE 5, R.1!. 


GENERAL ™ ellaetolal 43 COMPANY 


SALES 393 LAFAYETTE STREET, NEW YORK 3, NEW YORK 


AGENT BRANCHES: NEW YORK 3 
PITTSBURGH 22 * BOSTON 10 * ROME, GEORGIA 


AVAILABLE THROUGH YOUR LOCAL DISTRIBUTOR 
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“RS-3” intended for wide range of 
applications, including: spotting mo- 
tor overloads, underloads; measuring 
voltage at motor terminals; setting 
overload relays; load balancing; de- 
termining starting current of motors: 
measuring resistance of coils: others. 
Model has built-in recessed range se- 
lector, permitting easy selection of 
ranges, says manufacturer. Five am- 
meter ranges: from zero to 5 to zero 
to 300; three voltage ranges: from 
zero to 150 to zero to 600: Ohm 


meter range: 250 Ohms mid-scale. 


Gas Burners... 

..in five new models in expanded 
line from 70.000 to 700.000 Btu per 
hr—Hastings Air Control, Inc., Dept. 
HPAC, 3215 Leavenworth St.. Oma 
ha 5. 

Features of new gas burners cited 
by manufacturer include: primary 
air adjustment; air switch to delay 
opening of gas valve until blower 
comes up to speed; plug-in type shut- 
off in case of pilot flame failure. 
Burners through 400.000 Btu per hr 
specifically designed to convert oil o1 
coal heating plants to natural, LP or 


mixed vas. 


Metal Air Filter... 

..With copper media—Viking Air 
Products, Dept. HPAC, 5601 Wal- 
worth Ave., Cleveland 2 

Copper media or core material 
does not require coating and cleans 
with vacuum cleaner, says manufac- 
turer. Corrugated aluminum entry 
srid holds media in place, said to 
permit “depth load.” Back of filter 
supported by corrugated aluminum 


screen: edges are aluminum channel. 
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Idea no. 3 from Paracoil oa 


STEAM SUPPLY LINE 
MAIN BOILERS TO EVAPORATOR 
Ol, PRESSURE REGULATING VALVE 
— — Olt RETURN LINE TO TANK 
-_—-—-—— -— oe - - —--—-——— --¥ 7 +- , Ol. HEATING 
»CTION ~ 





YL DISCHARGE LINE | 
! POM HEATER ! 
! 


4 


1@ Q xX. > AiR a . | 
i | ik a 
ae tp 


PUMP 








TO RECEIVER 





TYPE “GF” INDIRECT STEAM 


GAS FIRED PENERATOR 
STEAM VAPOR ++ 
FUEL Ol. HEATER 


THERMOMETER 


PRESSURE GAUGE SECTION 
iL RELIEF VALVE 

AQUASTAT A-TINO ICTION LINE CONTR: ING STANDBY OPERATION OF of 
STEAM 


A.2 IN TLET OF TYPE “GF” HEATER INTR N 
EVAPORATOR 


A.3 IN STEAM CONDENSATE TLET OF TYPE “GF” HEATE 
TATIC REGULATOR VALVE CONTROLLING BOILER STEAM SUPPLY T 
AS BURNER INDENSATE 


NDENSATE TRAP enclosed TRAP 


PARACOIL TYPE “GF” INDIRECT 
GAS FIRED FUEL OIL HEATER 


Preheat No. 6 Oil with Safety, using 
BOILER STEAM and AUXILIARY GAS-GENERATED STEAM 


Installation and Operation are less costly! 


High operation costs of an all-electric No. 6 oil preheating system can 
be avoided by use of the Type ‘‘GF’’ Indirect Gas Fired Fuel Oil Heater! 
No flame is in contact with oil tubes! Gas is used to generate a supply of 
steam to heat the oil. 

Secondary evaporator eliminates use of gas entirely when main boiler 
is operating. 

High viscosity oils are always maintained at atomizing temperatures. 


The Problem The Solution 

Fast, effective, economical standby heating can be provided by a Paracoil 
system employing a gas fired heater (Type “GF’’), a tank suction bell and a 
secondary steam evaporator. 

The Gas-Fired Heater. The Paracoil “GF” Heater always maintains oil in its 
oil heater section at the proper burning temperature. This heated oil is 
always available for immediate circulation when needed to maintain pumping 
temperature in the oil circulation lines or when required to start the oil 
burners. In addition to maintaining oil at the proper burning temperature 
the “GF” heater combined with secondary evaporator sérves as a safety 
In a typical standby system, oil is circu- Gevice which isolates the oil heater from contact with the primary steam 
lated by intermittent pumping between generating system. Thus it is impossible to contaminate the main steam 
the burners and the storage tanks and is system or boilers with oil in event of an oil tube failure 

heated either by periodic boiler firing or Tank Suction Bell. Heated oil is recirculated to a suction bell in the storage 
by an all-electric system. Both are effec- tank. Here it mixes with and heats oil to be withdrawn, maintaining a ready 
tive—but boiler heating necessitates fir- supply of fuel at pumping temperatures at all times 

ing a large boiler under most inefficient Steam Evaporator. When the main boiler is in operation, boiler steam enters 
conditions, while an electrical system is the steam evaporator and generates secondary steam which then takes over 
extremely costly both to install and the fuel oil heating load. Concurrently, the Type “GF” heater cuts out, thus 
operate. conserving gas when steam is available from the main boiler 


Many No. 6 fuel oil burner systems oper- 
ate on weekdays only, shutting down in 
whole or part over weekends and holidays. 
In such installations, special facilities are 
necessary to maintain adequate oil tem- 
peratures during the standby hours to 
enable the burners to start promptly and 
easily when the working period resumes. 


cut along dotted line and save 


Paracoil engineers have designed and built many safety-type oil preheating systems 
Their experience and know-how is at your service. Write for further information 


DAVIS ENGINEERING CORPORATION 


30 Rockefeller Plaza, New York 20, New York ¢ Circle 6-5650 
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All Havens’ tower casings, from the largest to the smallest models, are 
double-dipped after fabrication and before assembly. 100 Ton “’V” series 
water basin is shown above after removal from the galvanizing kettle. 


GALVANIZING THAT ADDS 
YEARS OF SERVICE LIFE TO 


(He vens Towers 


Rigorous service and field tests adequately prove that heavy zinc 
coatings provide protection against rust for many, many years. 
Havens’ specialized galvanizing process utilizes acid dipping, zinc 
ammonium chloride pre-flux and unhurried hot dip. The dip kettle 
is 50 inches wide, 60 inches deep and 25 feet in length. A quarter 
of a million pounds of molten zinc are maintained at 840° F. 
Material being galvanized is left in the dip until temperature is 
equalized. Over 2 ounces of molten zinc are applied to every 
square foot exposed, equal to a thickness of .0036 inches. 


From pickling and pre-fluxing, through the galvanizing, Havens’ 
Tower casings are adequately prepared to combat rust and 
corrosion, 


FEATURES: 


Fan Screen 

Belt Guard 

Weather Protected Motors 
Stainless Steel Fan Shaft 
Sheaves, Corrosion 
Resistant Cast Iron 

Steel Sheets—Heavy 
Guage Hot Rolled 

Mild Steel 


33 SERIES 

3 TO 75 TONS 

“V’ SERIES ALSO AVAILABLE 
80 THROUGH 600 TONS 


Write for Literature 


PERFORMANCE 
PROVED H vens 


COOLING TOWERS 


Division of 
HAVENS STRUCTURAL STEEL COMPANY 
1713 CRYSTAL AVE., Kansas City 26, Missouri 
MEMBER OF ARI COOLING TOWER SECTION 
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Oscillating Fan... 

. developed for wide application in 
industrial plants, warehouses 
Maxwell & Moore, Inc., Dept. HP- 
{C, 155 Henderson St.. Zelienople, 
Pa. 

Fan has gear motor drive with 
positive oscillating movement, Unit 
is of steel construction. electrically 
welded throughout. Totally enclosed 
in heavy duty wire mesh, available in 
blade sizes 30 to 42 in.. ll4 to 74% 


hp. 


Dial Thermometer .. . 

.. designed to provide ease in 
mounting and reading—Manning, 
Maxwell & Moore, Inc., Dept., HP- 
AC, 250 E. Main St., Stratford, 
Conn. 

“Bi-Metal” dial thermometer is 2 
in. diam mounted in 18-8 stainless 
steel case. Has coil centered, welded 
in stem to retard effects caused by 
rubbing against side wall. Surround- 
ing silicone fluid speeds heat trans- 
fer, dampens vibration. Standard 
ranges are from 80/120 F to 
200/1000 F and from —50/50 C to 
100/500 C. Accuracy said to be with- 


in range of | percent. 
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In its new 20-story Home Office Building in Newark, New Jersey, 
THE MUTUAL BENEFIT LIFE INSURANCE COMPANY 


UES WALWORTH VALVES...100% 


in both Plumbing and Heating Systems 
WA AT. WA © Ft "I” Fi 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH SUBSIDIARIES: ALLOY SIEE PR ™S ¢ e CONOF WW COR RA N © GROV VALVE AND F 
MAH VALVE & FITTINGS CO ° SOUTHWE FABRICATII 2 V t . WALWOR MPANY 
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yf WAYS YOU GET 
A BETTER BUY... 


with USG Industrial Thermometers 


1. You get top quality. 

Gotham Industrial Thermometers are made by 
United States Gauge. That means you get the 
be netlits of 54 years experience in the manufacture 
of precision measuring instruments. 


; 
4.« You get high accuracy. 

Bores of the mercury columns in Gotham ther 
mometers are held to uniform dimensions for the 
length of the glass stem. Each thermometer 1s 
calibrated under strictest control standards with 
permanent reference points etched on the lens 


You get good readability. 
Extra sharp readability is assured by USG's 
magnifying glass tube with a wide angle reading 
design, and by use of highly-visible ‘“Red-readi: 
Mercury Figures and graduations are large 
clear and in black on silver background 


“oe You get better response. 

[ SC; de vn assure s be tter re sponse to te mi pe rature 
changes in all your applications Sate, ethcient 
heat transfer material fills the space between metal 
stem and inserted glass bulb. Where separable 
sockets are used, metal stem and socket are 
tapered to assure snug, metal-ro-metal contact. 
Result you get fast readings, exact readings 


we You get longer life. 

USG Gotham thermometers are ruggedly con 
structed to ‘take it.’’ Glass tubes are annealed to 
remove residual stresses. Extra-heavy glass fronts 
on the solid brass case are cushioned with chem- 
ical-resistant rubber. Maintenance and replace- 
ment costs are lowered. 


£ 

Oe You can get any angle mounting. 

Rigid mounting types include: Straight, Back 
Angle, Incline, Recline, Right and Left Side 
There is also the USG “Multi-Angle” type which 
saves valuable manhours on piping layouts 
because it can be tilted or rotated to any practical 
mounting angle. 


ny 
# » You save with the low cost. 

There is a USG industrial thermometer for virtually 
every t¢ mpe¢ rature measurement in heating and alr 
conditioning. Temperature ranges are from —40 
to 950° F. Sizes: 7, 9 and 12 inches 


~ 


Most important, the USG low price is an eye 
opener when you compare thermometer design, 
features and performance . . . critically, Start your 
big USG savings now. See your USG distributor, 
or write for Catalog 101. 


Yellow Poges 


ie 


UNITED STATES GAUGE 


Division of American Machine & Metals, Inc., Sellersville, Pa. 


NSTRUMENTS 


AM 
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Air Handling Unit... 

...for heating, cooling, ventilating 
applications Recold Corp.., Dept. 
HPAC, 7250 S. Slauson Ave., Los 
{ngeles, Calif. 

“AH-24” is horizontal unit 1734 
in. high, 2634 in. wide and 39 to 67 
in. long (length varies with number 
of coils used). Unit has 2.4 sq ft of 
nominal coil face area and will han- 
dle 1200 cfm. Discharge may be at 
top, bottom or rear; motor may be 
mounted top, bottom, rear or either 
right or left side; coils may have 
right or left hand connections; filtet 
box may be side, top or bottom; 
hanging channels may be top or bot- 
tom. Reduced face coil of 1.64 sq ft 


also available. 


qs 








Pipeline Filter... 

..intended for use in laboratory 
work, pharmaceutical manufactur 
ing, other applications where pure 
water supply is necessary—Barn 
stead Still & Sterilizer Co.. Dept. HP 
{C, Lanesville Terrace. Boston 31. 

Unit is for use with distilled o 
demineralized water, removes partic 
ulate matter down to 0.45 micron. 
Filter media is cellulose ester mem 
brane. Standard units constructed of 
bronze lined with pure block tin on 
interior surfaces; also supplied with 
plastic interior coating for special ap- 
plications. Inner surfaces may be 
nickel coated or entire unit may be 
made of stainless steel or aluminum. 
Total height is 20 in. Rate of flow is 
25 to 100 gph. 
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BETTER AIR CONDITIONING FOR EVERYBODY 


EVERYWHERE 


Carrier 


Which is the best way to air condition a factory ? 


It depends on the factory. Its size, its shape and 
its construction are all important. The available 
power facilities are important, too, in determin- 
ing which refrigerating machine is best. Carrier 
sells many types of air conditioning and refrig- 


eration. For example, four types of refrigeration 


If you have low-cost steam, Carrier's new Absorptior 
Refrigeration Machines may be best. They use heat energy 
from low-pressure steam or hot water to produce cooling 


eficient 


quiet and vibration-free. Cooling capacities: 60 to 700 tons 


They're dependable Operation is automati 


If the factery is large, Carrier's famous external drive 
Centrifugal Refrigerating Machines may be best. With 
capacities to 4000 tons, they can serve the largest air con- 
ditioning system automatically and economically. Thou- 


sands are in use today in buildings all over the world 
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are shown below. Only Carrier makes all type 
Each provides unique advantages under special 


conditions. Which is best for your require- 


ments? For complete information, call your 


nearest Carrier office. Or drop a line to us at 


Carrier Corporation, Syracuse, New York 


If you have low-cost power, new Hermetic Centrifugal 


Refrigeration may be the answer ( ompactne and light 


weight minimize space and structural requirement b dee 


fron control provide continuous iutomati chilling 


water to the desired temperature 9) to LOO tor 


If the factory is small, Carrier Reciprocating Water Coo 

ing Machines may be tdeal. Theyre completel 
Installation costs are lower and operation more 

eficient than units assembled from unrelated compo 


nents Their coolin capacities range rom 3 to WAT toy 





How to stop 
noise, vibration 
and “hammer” 
in water lines 


The original SoundZorber 
expressly designed for use in air 


conditioning water lines... 


A wire-reinforced wrapped fabric 
rubber pipe, SOUNDZORBER can be 
used continuously in water lines at 
up to 250 psi working pressure 
(safety factor: 5 to 1). 


Smaller sizes ¥2" to 3” available with 
male I.P.T. bronze fittings. Larger 
sizes available with integral 
full-faced rubber flanges backed up 
with Series 15 or Series 30 steel 
flanges. No metal-to-metal contact. 


SOUNDZORBER is but one of a 
complete line of Finn vibration 
controls. Finn has control devices for 
every vibration problem in your 
field. Write for complete information. 


FINN 22. 
ta? 


INDUSTRIAL DIVISION 


T. R. FINN & Company, Inc. 


200 Central Ave., Hawthorne, N. J. 


REPRESENTATIVES wanted 
If interested write or call, 
describing qualifications 


® Reg. U.S. Patent Off. 
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Water Heater... 

...for small commercial applications 
high recovery during cet 
lain periods of day—-Republic-Odin 
[ppliance Corp., Dept. HPAC, 490) 
S. Boyle Ave. Los 


Ingele s 58 


extra Hi-Recovery 


Booster” has dual controls. four 


burners. recovery of 112 


eyph at 60 | 


permitting 
temperature rise L nil 
measures 6087. in. high: exterior di 


mensions are 20 554 in. 


Vertical Pump... 


.designed to pump heat-transfer 


MV) | 
HPA 
Be rhele ) 


fluids at temperatures around 

Berkeley Pump Ms Dept 
P. O. Box 7, Station A 
Cali} 


To isolate explosionprool motor 
from hot pumping clement. fans used 
to cool shafting and = water 
jacket 


rating pump and motor 
10 ft head. In 


pump 
to cool column section sepa 
Unit shown 
pumps 1200 gpm at 
verted arrangement lowers seal pres 
sures. imecreases net strelion 


head 


positive 


Liquid Level Controls... 
.developed for the measurement 
tanks o1 
in bins and silos /n 
Dept. HP 
Colum 


control of 

of solid 

dustrial Nucleontes 

1( 1205 ( he Sa pe ake 11 ( 
s 12. Oho 


Feature cited 


liquid level in 
le vel 


( orp 


invecturede externa 


Conditionin 


& Ai 





BACKING RINGS 


APPROVED FOR 
WELDED PIPE, 
VALVES, AND 
FITTING JOINTS 


Nub diameter auto- 
matically sets weld- 
ing for root pass 


Available in Carbon Steel, Wrought Iron, 


Forms perfect weld- . . 
od teint aieninatian Chrome Alloys, Stainless Steel, Aluminum 


slag and icicles and Copper 


Allows complete TYPE ccc Designed for quick easy alignment of pipe where the varia 


penetration and tion in inside diameters is relatively great. Chamfered NUBS allow close toler 
fusion ance fit-uo and CLEAN STRIKE OFF. The ROBVON NUB conforms to the diam 
eter of weld rod. Robvon rings are beveled to assure non-restricted fluid flow 


Eliminates the TYPE CC basignec 

necessity of ile diesahane dco dhehtly oxt of round. Th 
; ING OFF" the NUBS or leaving then 

tack welding th 


the first root pass 


Radiographs a TYPE c Beye Me 


perfect certified Mien ‘antnivetion and besles 


weld 
WRITE FOR FULL INFORMATION 


ROBVON ALSO MANUFACTURES MACHINED RINGS TO CUSTOMER’S SPECIFI- 
CATIONS. ALL FABRICATED SOLID MACHINED RINGS X-RAYED. 


ROBVON 
BACKING RING COMPANY 


675 Garden Street Elizabeth, N. J. 
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IMPORTANT 


EWS ror 


COOLING TOWER 


BUYERS 


Dover "Packaged" Cooling Towers 
Join Famous Pritchard Line 


J. F. Pritchard & Co. of California and Dover 
Manufacturing Company merged October 1 
to offer one of the most complete range of 
cooling tower sizes and types in the industry. 
Dover's line of “packaged” towers plus Pritch- 
ard’s field-assembled towers can answer the 
requirements of any water cooling job. Write 
for catalog details. 


SNOUSTRY'S 
PARINER FOR 
PROGAESS 


COOL/NG SOWFAS 


GAS 4 A/R TREATING £OU/PMENT 


yr. Pritchard «co. 


OF CALIFORNIA 


REPRESENTATIVES 
WV PRINC/BAL CITIES 
4ROM COAST 5 Roanoke Parkway, Kansas City 12, Mc 


fO COAST 
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application -no entry through vessel 


walls; no contact with process ma- 


terials: no vacuum tubes transistors 


used instead, 


=. 
i) 


_ 


Fastening Tool... 

.said to require no drilling. explo 
sives. electricity on compressed ait 
Hilti Rapid Fastening Systems, Ine 
Dept. ITPAC. Stamford. Conn. 

“T-25H Drive Tool” 


chrome nickel steel drop-forging with 


is One piece 
special alloy drive ram and moulded 
hand grip. Fasteners are rustproof, 


available in drive pins, threaded 


studs and = drive-ring fasteners in 


lengths to 4 in. 


Solenoid Valves... 

.. designed for use in many applica 
tions—Controls Co. of America, Dept. 
ITPAC, 2450 N. 32nd St., Milwaukee. 

“291” solenoid valves available in 
brass or stainless steel and in 6 orifice 
sizes. Can be used for air, gas, water. 
oil, common industrial fluids. Types 
November 
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Cleveland’s “Modern as Tomorrow” 
ILLUMINATING BUILDING 
uses Youngstown Steel Pipe 


Cleveland’s newest architectural 

beauty — this modernistic 22-story 

Building Owner: 55 Public Square, Inc., New York, N  ¥ Illuminating Building — will pro- 
(A Vincent Astor-Brooks, Harvey & Company enterprise) ° b> ae 

vide much-needed air-conditioned 


Rental and Managing Agents Ostendorf-Morris Company, Cleveland, Ohio : 
Architect. Carson & Lundin, New York, NY office space for the “‘Best Location 


General Contractor George A Fuller Company, New York, N. ¥ in the Nation” Owner of the new 

Structural & Mechanical Engineers: McGeorge Hargett & Associates : . rc _ : = . 

Consulting Mechanical Engineers Jaros, Baum & Bolles structure, 55 Public Square, Inc., 

Heating & Air Conditioning Contractor: The Feldman Bros. Company, and the architects, wisely chose 

Cleveland, Ohio . . : 
Youngstown Steel Pipe to provide 
for a long-lived, dependable water 
supply system. 


Distributor’ Grinnell Company, Cleveland 


Youngstown Steel Pipe is the best 
pipe obtainable—anywhere. That's 
because it’s made from our highest 
quality steel by men who have de- 
voted their lives to the pipemak- 
ing business. Each and every step 
in Youngstown’s completely inte- 
grated operations is closely qual- 
ity-controlled by expert metallur- 
gists to guarantee pipe that will 
meet your most exacting specifi- 
cations. 





























Your nearby Youngstown Pipe 
Distributor has complete and am- 
ple stocks in all sizes. Why not call 
him today and discuss your re- 
quirements? 





: 


om 1} ee 5 Ln BY ~~ 
Wa 


a - _ 
Specify Youngstown and secure these 
7 Points of uniform goodnes 


: 


TIT VI Ty 


TT 
TTT Ty 


uniform ductility uniform wall thick 


uniform lengths ness and size 
uniform threading uniform strength and 


i 


Sb bento 


uniform weldability toughness 


uniform roundness and straightness 


~ 





TT 
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THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


Manufacturers of 


Carbon, Alloy and Yoloy Steel 











General Offices - Youngstown 1, Ohio 
District Sales Offices in Principal Cities 
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You're Paying for W-S Quality... 


BE SURE YOU GET IT!) 
IF 


1 
W-S Forged Steel Fittings fit the pattern of 4 g 
top quality products. The best costs no moré in 


long run. In terms of trouble and inconvenience, 
second-best will always be expensive. The 


on C-1025 W-S Fittings. 


¢ Low carbon C-1025 steel insures opf 


@ Special bar quality steel for density, 
consistent composition. Install ’em 2 


Steel physicals excel ASTM specs for : 
steel fittings. 


Heat coded to insure identification. | 


Made in our own Forge Shop. 


Full control of quality to produce “® s ir 
aes 


For information about 1025 steel and 
commercial forging requirement x 
Fittings Division, H. K. Porter C 
Box 95, Roselle, New Jersey. 


ROUGH FORGING BEFORE TRIMMING 


ROUGH FORGING AFTER TRIMMING 


FINISHED FITTING 


FORGE AND FITTINGS DIVISION 


W-S Fittings Works, Roselle, N.J, * Cleveland Forge Works, Cleveland 4, Ohio 
Stainless Steel Works, Duncannon, Pa, 
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“271.” through “274” solenoid valves 
designed for main liquid line valve 
control on multiple cooling systems 
and as bypass valve to prevent motor 
overload during starting periods. 
Available in four models with four 
orifice sizes, several sweat and pipe 
connections, Bodies of bronze. ‘Types 
“O07” and “73” have brass bodies 


with frost resistant coil construction. 


Mist Collector... 

..engineered to control mists from 
wet machining operations—Torit 
Vig. Co. Dept. HPAC, 292 Walnut 
St.. St. Paul 2. Minn. 

Unit measures 22 in. around, 47 
in. high. can be mounted on floor. 
walls or ceiling. Filters mist, fog by 
passing air through spun glass filters. 
Condensed coolant mist collected) in 
bottom of collector to be drained for 
re-use. Performance ratings: 632 
cfm; velocity, 4650; external static 
pressure, 2.15 WG with 5 in. diam 
inlet. Equipped with 144 hp motor. 
available in 110 volt/60 cycle or 220- 
110 volt/60 cycle. Fan speed is 3450 


rpm, filter area, 12 sq ft. 


Water Insulation... 
; . developed for block and = cavity 
wall construction—Zonolite Co.. 


Dept. HPAC, 135 8. LaSalle St.. Chi 


) 
CALZO oO. 


Insulation is free-flowing mineral. 
water-repellent’ vermiculite and = can 
he poured from hag into block cores 
Block wall can be erected. insulated 


without bridging. says manufacturer. 
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HERE’S YOUR 


STEAM PLANT 








\* +7 gil Ti Vion‘ 
FEATURES «i the SUPERIOR (©2))\\2\S 


“~ One purchase, backed by undivided responsibility 
Shipped completely assembled after factory tests t 
operating efficiency 


™ More t! 80°% thermal effici 





OWER SHOW ween | 
FORK-COLISEUM LEFT 


mber -5, 1958 MAIN ENTRANCE 
| 





Burner equipment t 
™N Capacities from 20 1 


for hot water heating. Writ 














Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES INC. PACKAGED leds 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


UREN) IGE 
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YOU CAN /20/i/ BY THE USE OF 
THESE Practical PRODUCTS OF 
GOODALL ENGINEERING... 








Custom-built to meet specific requirements in sizes from 
%" 1.D. to 96" 1.D., for pressures up to 125 Ibs. P.S.I. 
and/or vacuum. Available in Right Angle Sleeve Types 
and “Flang-Lok"; single or multiple arch; tapered; off- 
set; and rectangular 


LONGER SERVICE LIFE. No deterioration through em- 
brittlement or corrosion. 


SENSITIVE RESPONSE TO PRESSURE. Only slightest 
pressure required to create movement in the joint, in 
any direction, Stress on metal pipe or other connected 


member reduced to absolute minimum. 


EASIER TO INSTALL. Light in weight... short face-to-face dimensions... retaining rings 
or flanges quickly aligned and bolted. No gaskets required. 


Rubber "3c ABSORBER UNITS 


Economical for use in many installations in place of expansion joints, for effective control of 
vibration and noise emanating from water pipes, air conditioning, heating and ventilating 


4 equipment. Strong, durable, re- 
’ 


‘nt silient rubber compound, with 


wear and weather-resistant 
cover. Plain or with built-in wire 
reinforcement. Furnished with 
LP.T. ferrules or steel split con- 
necting flanges. Sizes 2" to 12" 
1.D., in lengths from 12" to 48". 


‘Rublberhide’ LININGS 


FOR CORROSION CONTROL 


“RUBBERHIDE”" Linings are compounded to assure long- 
lasting protection against the particular corrosive agents 
involved. They will repay many times their cost through 
extended life of products, parts or equipment. Produced 
with either rubber or neoprene as the base material. 
Processed to objects shipped to our Linings Plants in 
Trenton, Chicago or Houston; or, when the objects are 
too large for such shipment, or the work involves fixed 
plant equipment, experienced field crews do the 
processing “on location’. 


“If it’s GOODALL, it MUST be Good!”’ 
Contact Our Nearest Branch or Write for Catalog 


Standard of Quality—Since 1870 HOSE + BELTING - FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODALL ibéer Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES 
IN CANADA GOODALL RUBBER CO. OF CANADA LTD., TORONTO 
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Vacuum Cleaner... 

.. With new, redesigned motor head 

Pullman Vacuum Cleaner Corp.. 
Dept. HPAC, 25 Buick St.. Boston 
15. 

“Model JB 252 F” uses self-coolinge 
bypass a-c/d-e 114 hp motor with in 
creased suction due to larger exhaust 
area. Available for 64. 115. 150 o1 
230 volts. eveles zero through 60 
Height: 31 in.; diam: 16 in.: water 
lift: 75 in. water gage maximum. Ca 
pacity container 17 gal. recoverable 
13), bushels ol 12 val. Available lor 


wet or dry pickup 


Equipment Briefs... 


PAPER TAPES with rubber resin 
white adhesive mass -Permacel 
Dept. TPAC, New Brunswick, N. J 
“M3979” flatback tape and “EM 
1082” flexible flatback tape have 
high and cold temperature resistance 
qualities. Both are odor free. stain 
resistant, can be used with automatic 


dispensing machinery 


THREAD LUBRICANT intended 
lo prevent valling of threaded parts 
Parker Fittings & Hose Dir 
Parker-Hannifin Corp.. Dept. HP AC 
17325) Kuclid Ave. Cleveland 12 
Recommended by company for re 
ducing wrench torque in makeup of 
bite type tube fittings. “Ferulube” 
said to reduce makeup torque up to 


io percent 
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Kathabar*systems kill micro-organisms and hold 





rooms at specific low bacteria and mold levels! 


Because bacteria are killed by the 
chemical absorbent in a Kathabar sys- 
tem, it was long suspected that air 
passed through this system should be 
relatively free of bacteria. Proof of this 
theory would be of vital importance 
wherever airborne organisms contami- 
nate humans or products. 

To check this hunch, Surface asked 
a university research staff to conduct 
a series of exhaustive tests. 


research proof 


The conclusion of the research staff 
is that 97% of all micro-organisms 
(both pathogenic and non-pathogenic ) 
are removed from air which passes 
through a standard Kathabar unit. 

More tests are being continued in 
several industries with varying condi- 
tions. Current research results indicate 
that air purification—long desired by 
many industries and institutions—can 
be as feasible and simple as purifica- 
tion of drinking water. 








what does it mean? 


The system’s advantages for hospi- 
tals show the significance of these find- 
ings. It provides the first continuous 
source of pure air. A Kathabar system 
will deliver to operating rooms air 
with not to exceed 5 organisms per 10 
cubic feet (measured by the All-Glass 
Impinger method); provided the air 
supply contains 100 or less organisms 
per 10 cubic feet. This will maintain 
an Operating room, with normal occu- 
pancy, at 10 organisms or less per 10 
cubic feet—1/10 the normal level 
found by actual readings in hospitals 

The liquid sorbent is not affected by 
the organisms it kills. It is equally ef- 
fective with any volume of air you re- 
quire for your space or process. 

The system also provides practical, 
year-round humidity control. It will 
humidify in the winter; dehumidify in 
the summer. 

When possible it permits recircula- 
tion of air for operating, delivery, 
cystoscopic, and fracture rooms. Elimi- 
nating the need for all fresh air reduces 
both the first cost and operating cost 
of a Kathabar air conditioning system. 


benefits for other industries 


Hospitals, of course, are not alone 
in their need for continuous pure air. 
Direct and immediate benefits can be 
realized in other fields, too, such as 
foods, pharmaceuticals, beverages, clin 
ics, laboratories, and public buildings. 

Even where pure air is not a primary 
factor, it is an important added benefit. 
Examples are drying operations, stor- 
age, testing, comfort applications. 


who uses Kathabar systems 


Kathabar systems make profits out 
of air for these industries: 


Atomic Energy 
Breweries 
Cake Mix 
Candy 
Cellophane 
Cellulose 
Cereals 
Chemicals 
Coffee 
Comfort 
Compressors 
Cookies 
Electronics 
Explosives 
Film 
Foundries 
Gelatin 
Glass 
Glue 

Gum 
Hospitals 
Hotels 
Lacquer 
Lenses 


Machining 
Matches 
Marine 

Meat 

Offices 
Ordnance 
Paper 
Pharmaceuticals 
Plastics 
Printing 
Rockets 
Rubber 
Shellac 

Sugar 
Sanitaryware 
Testing 
Textiles 
lransformers 
Transistors 
Vacuum Tubes 
Varnish 
Waterworks 
Wire 

Yeast 


how they use Kathabar systems 


Many of these industries are now 
discovering the benefits of air sterili 
zation by Kathabar systems. Others use 
them to (1) maintain spaces at 80 I 
and 55% RH or lower; (2) obtain con- 
tinuous air at sub-freezing dry bulbs and 


dew points; (3) eliminate condensation 


and (4) improve drying processes 


send description of your problem 


Air Conditioning and Drying Division 
SURFACE COMBUSTION CORPORATION 


2385 Dorr Street 


Kathabar systems by 
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Ramset’ saves contractor 
$24.00 a day per man! 


Ramset saved this contractor 80% in 
man-hours. That’s $24 a day per man! 

How? Powder-actuated RAMSET 
took all the fuss out of fastening ducts 
to the framework of this building. The 
job was finished fast, easy and sure. 

Power and fasteners were carried 
conveniently in the operator’s 
pocket... no time wasted dragging 
bulky equipment or power lines. Less 
danger of tripping also. 

rhe lightweight tool was handled 
with ease on beam, scaffold and 
ladder... the hard-to-get-at places 
“opened up.” 

100 for 100 Guarantee, a RAMSE1 


exclusive that fixes your fastener costs 


MATH, 


12109-K Berea Road 


... you pay only for the fasteners called 
for on the blueprint. If a RAmset fas- 
tener goes haywire for any reason, 
RAMseET replaces it quickly ... free! 

Whatever your fastener needs, 
RAMSET delivery is immediate, “right 
to the job”... just call your RAMSET 
dealer. He’s listed under ‘*Tools”’ in 
the Yellow Pages 

And, when you call him about 
RAMSET, ask also about the 
SHURE-SET® hammer-in fastening tool 

RAMSET’S companion for the light 
duty fastening jobs in concrete and 
building block 

Be sure to write today for both the 
RAMSET and SHURE-SET catalogs 


hs Ramset Fastening System 


:” Ramset 


‘ ,o0* 
“com 


WINCHESTER-WESTERN DIVISION 
OLIN ‘MATHIESON CHEMICAL CORPORATION 


Cleveland 11, Ohio 


EQUIPMENT DEVELOPMENTS 


Continued 





VARKING CRAYONS with pat- 
ented soap base that washes off with- 
out use of solvents—Crayoff Corp., 
Dept. HPAC, 34 Roberts St., Pasa- 
dena 3, Calif. Markings made with 
“Crayoff’ can be wiped off smooth 
surfaces with dry cloth, washable 
surfaces with damp cloth. Crayon is 
1 in. long, 14 in. diam, can be used 
on wood, glass, metals, plastics, rub- 
ber, ceramics, linoleum, cellophane, 


etc, 


PAPER THERMOMETERS avail- 
able for 100, 105, 110 F—Paper 
Thermometer Co., Dept. HPAC, 10 
Stagg Dr., Natick, Mass. Indicators 
measure temperature by exhibiting 
irreversible color change when sub- 
jected to predetermined tempera- 
tures. Speed of response is less than 


1/10 sec; accuracy within | percent. 


{RC WELDERS in 250 amp d-c, 
300 amp phase a-c/d-c “Heliwelder” 

fir Reduction Sales Co., Dept. 
HPAC, 150 EB. 42nd St... New York 
17. All machines provide 115/250 
voli, 10 kw single phase 60 cycle 
powe! when operated as powel! 
plants. Have 115 volt, 1 kw d-c aux 
iliary power available for operating 


lights. powe! tools while welding. 


TEMPERATURE MONITOR de 
veloped to monitor up to 24 stations 
in sequence—Assembly Products. 
inc., Dept. HPAC, Chesterland 1, 
Ohio. Selector switch, immersed in 
oil, checks stations in order, 12 pet 
min. Signals from thermocouples o! 
other sources indicated continuously 
by moving pointer of meter-relay 
Alarm sounded if pointer touches 


high or low limit 


VACUUM GAGE 


direct reading, recording. control of 


developed for 


absolute pressures in range 0.1 to 20 
mm of mercury—/Hastings-Raydist. 
Inc., Dept. HPAC, Hampton, Va. 
Vacuum gage has noble metal ther 


mopile designed to measure vacuum, 
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HEADQUARTERS FOR COOLING TOWERS 


150 TONS and UP 


~! 











Tower on left is redwood framed Type 
WT with cement asbestos casing and 
louvers. Type WT towers are available 
from 500 tons and up. 


Counterflow Type Towers available with either redwood or steel framing. Steel 
framing members are all hot dipped galvanized after fabrication in accordance 
with ASTM specifications. Partitions, louvers and siding of cement asbestos board 
are standard on this type of tower. 


== 


Series “DA” towers are available in 
California redwood, or Hot Dipped 
Galvanized framing. Corrugated ce- 
ment asbestos board casing, laid hori- 
zontally, is fastened to frame with 
Galvanized bolts and Neoprene 
washers. Slipfit louvers of flat cement 
asbestos board provide easy access. All 
hardware is Hot Dipped Galvanized. 





SPECIAL FEATURES ON ALL TOWERS 


Corrosion Resistant Hardware. Aluminum or 
Stainless Steel Fans. Nailless Redwood Filling 
Removable at Tower Base. Nailless Three-Pass 


Redwood Eliminators. Removable Louvers. ; ing Tower Co., inc. 
-220 DUPONT ST., BROOKLYN 22, W. Y._ 
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Out of fifty years of experience in 
fabricating unfired pressure vessels 
comes a new line of “standardized- 
customized” heat transfer equipment. 
These Ellicott Heat Exchangers are 
engineered to produce the most effi- 
cient transfer of heat and to minimize 
the electrolytic corrosive action that 
shortens exchanger life and reduces 
efficiency. Whether you need Instan- 
taneous Water Heaters, Converters, 
Fuel Oil Heaters, Preheaters or spe- 
cial designed heat exchangers, specify 
Ellicott for heat transfer equipment 
that is engineered for years ahead. 


| Specify ELLICOTT 
THERE'S NO EQUAL 





7 


— —_—1. 95" 
ELLICOTT , 
FABRICATORS, INC. 


ELLICOTT MACHINE CORPORATION 


formerly NOVELTY STEAM BOILER WORKS, INC. 
j N 


rl | 2 | ck 


HOT WATER GENERATORS STORAGE TANKS SPECIAL LININGS SPECIAL FABRICATION 








Representatives in Major Citles 


Clare and Kioman Streets ¢ Baltimore 30, Maryland 
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EQUIPMENT DEVELOPMENTS 


Continued 





absolute pressures with accuracy. 
Gages have characteristic of respond- 
ing to total pressure of all vapors as 
well as permanent gases in vacuum 


system. 


FASTENER HOLDERS in types 
designed for speciel applications 
Olin Mathieson Chemical Corp., 
Dept. HPAC, 460 Park Ave. Neu 
York 22. One of new holders de- 
signed to seat threaded studs in con 
crete when installing protector mount- 
ings, terminal strips for telephone in- 
stallation and tubing clips for tem- 
perature control. Another has be- 
velled sides permitting fastener hold- 
er to fit between loops of double tub- 
ing clip as used on temperature con- 
trol installations. Third fastener d 
signed for hard-to-reach — places. 
Holder extends 3 in. beyond base of 
tool housing for installing covers on 


radiant heating units. 


WHITEPRINTING MACHINI 
designed to print and develop at 
speeds up to 20 fpm—C. F. Pease 
Co.., Dept. HPAC, 3901 N. Rockwell 
St., Chicago 18. “Scout” full-width, 
dry process white-printer said to re- 
produce in cut sheets or rolls any- 
thing typed, written, drawn or pho- 
lographed on reasonably translucent 
material. Unit equipped with 2000 
watt printing lamp, ribbed rubbe1 
sealing sleeve, perforated _ plastic 


slip-screen, adjustable print tray 


DRIVE DRILL deve loped to com- 
hine features of positive drive screw 
driver and 8 in. drill in same unit 
Willers Falls Co., Dept. HPAC, 57 
Wells St., Greenfield, Mass. Special 
geared key drill chuck with 1, i 
hex shank inserted in tool’s reeular 
chuck for drilling applications. Avail 
able in two models: “No. 2660” with 
saw grip; “No. 2860” with pistol 
grip. Unit driven at 275 rpm speed 
by 2 amp motor. Can be used for 
wood screws. No. 14-3: for machine 
screws, 14 in. and as a drill, 3¢ ir 


in steel, 
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what they are doing with 


REVERE COPPER 


WATER TUBE 





CROWN HALL 
ILLINOIS INSTITUTE OF TECHNOLOGY 
CHICAGO, ILL. 


Architect 


MIES VAN DER ROHE. Associate Architect-Engineer 














PACE ASSOCIATES FRANK J 


Structural Engineer 


KORNACKER. General Contractor: DAHL-STEDMAN COMPANY. Landscape Architect: ALFRED CALDWELL, all of Chicago 





UNIQUE SPLIT SYSTEM meets air change 


requirements and at the same time gives occupants the 


many benefits of RADIANT PANEL HEATING 


In this split system, ventilation ducts in the ceiling provide 
the necessary air changes per hour as required by the 
Chicago Building Code. In the winter the air is heated, 
supplemented by the radiant panel system in the floor. The 
warm air system carries the principal heat loss while the 
radiant panel system offsets the heat loss of the large 
glass areas. 

Revere Copper Water Tube was used for radiant heating 
panels because the standard 60' lengths mean fewer 
fittings, the sure soldering of copper means tight joints 
and its non-rusting qualities mean no clogging or reduc- 
tion of flow. In addition, contractors are finding out that 
when properly applied, copper water tube not only is 
deoondane and easier to work, but actually costs /ess than 
rustable materials. 


13,580 FEET OF TYPE “'L” Revere Copper Water Tube were supplied the 
Heoting Contractor, CHICAGO CONDITIONAIRE COMPANY by the Revere 
Distributor, COLUMBIA PIPE & SUPPLY CO , both of Chicago. 
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The inherent qualities of Revere Copper Water Tube 
also make it the first choice for hot and cold water lines, 
underground service lines, processing lines, drainage and 
waste lines, vent stacks. See your Revere distributor for 
your needs, 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17,N_Y 


Mills: Rome, N. Y.; Baltimore, Md.; Chi 
cago, Clinton and Joliet, Ill.; Detrowt, Mich 
Lo ingeles and Riverside, Calif; Neu 
Bedford. Mass.; Brooklyn, N. Y Newport 
irk.; Ft. Calhoun, Neb. Sale 
Principal Dustributors 


ofhices im 


Cities Lverywhere 





AN IDEAL HEATING COMBINATION — Air ducts 
Note that, due to 


n the ceiling 
panel heating coils in the floor greater hea 
near the windows are spaced on |2” certters, while the rema 


24” centers. 





PIPE COVERING 


a new, economical, low temperature insulation 


Uni-Crest, pipe covering, is an excellent 
low temperature insulating material, and 
is inexpensive to install and maintain. 

Uni-Crest’s low thermal conductivity 
(K factor), plus its high resistance to 
water and water vapor—are some of its 
prime qualities. It will not rot, mildew, 
or support fungus growth. 

Extremely lightweight, with a smooth, 
tough white surface, Uni-Crest is non- 
dusting, non-flaking, and easily cut and 
handled on the job. And Uni-Crest is 
inexpensive, too. 

For the address of the office nearest 
you, plus additional information about 
Uni-Crest pipe covering and an actual 
sample, please write to the address below. 


(U) IN] [-GREST DIVISION UNITED CORK COMPANIES 
Since 1907 


UNITED's 


UNI-CREST 1 Central Avenue, Kearny, New Jersey 


sTyRent 


SPAN DED POLY 
BRANCH OFFICES OR APPROVED DISTRIBUTORS IN ALL KEY CITIES 
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p» ACTIVATED CHARCOAL— Pock- 
et-size, illustrated 8 page pamphlet 
tells of manufacturing processes in- 
volved in production of activated 
charcoal as developed for liquid and 
gas purification applications, Barne- 
bey-Cheney Co., Dept. HPAC, Cas- 
sady at Eighth, Columbus 19. 


>» ADHESIVES—New, illustrated 4 
page catalog gives information on 
adhesives for bonding insulation an 
insulating sealers for heating, venti- 
lating, building industries. Four typi- 
cal applications described; properties, 
methods, coverage of insulation ad- 
hesives presented. Minnesota Mining 
and VM fe. 0. Dept. HPAC, 423 
Piquette {ve., Detroit 2. 


» AIR CONDITIONING UNITS 

New catalog illustrates, describes 
company’s air conditioning units in- 
cluding capacity data, physical data, 
dimensions. “Roomaire” conditioner 
is remote type designed for multi- 
room installations. Young Radiator 


Co., Dept. HPAC, Racine, Wis. 


>» AIR MOVING UNITS—Illustrated 
16 page bulletin “No. 5412” de- 
scribes special purpose air moving 
units for original equipment manu- 
facturers. Over 50 packaged designs 
in photos and text. Products covered: 
centrifugal blowers, vaneaxial fans, 
tubeaxial fans, propeller fans, pres- 
sure blowers, fluid coolers. American- 
Standard, American Blower Div.., 
Dept. HPAC, Detroit 32. 


» AUTOMATIC CONTROLS 

“Automatic Controls Catalog No. 26” 
describes, illustrates company’s line 
of automatic controls for heating, 
ventilating and air conditioning con- 
trol systems. New 52 page publication 
illustrated with photos, diagrams. 
Dimensions, specifications given in 
tables. Barber-Colman Co., Dept. 
HPAC,. 1300 Rock St.. Rockford. /Il. 
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KRAMER 


UNICON 


UNLIMITED 
TONNAGE 


























Kramer Unicon has brought a new era into 
the industry. With more than 20 years of 
unique practical experience and know-how 
in dry condensing, Kramer again offers new 
avenues of opportunity to the air condition- 
ing and refrigeration industry. 


Unicon now has no capacity limit. Standard 
Unicon systems up to 540 tons are now 
cataloged for the first time. 


Unicons for heat pump applications are 
now also available with no horsepower 
limitations. 


Kramer engineering and design has proven 
that the Unicon can move large volumes of 
air with extreme quietness. 


Unicon has long proven by actual exper- 
ience that it is free from fouling or corrosion 
and requires practically no maintenance 


The total operating weight per ton for 
Unicon is very low, resulting in minimum 
platform and reinforcement requirements. 


Unicon space requirements are surprisingly 
small; a 300 ton system requires only 
15’ x 14’ floor space and is 12’ high. 


WRITE FOR BULLETIN U-391 


KRAMER TRENTON CO.-Trenton 5, N.J. 


44 YEARS OF CONTINUOUS ACHIEVEMENT IN HEAT TRANSFER 
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FLEXIFLO 


Ost 


SQUARE-Round Neck 
AIR DIFFUSERS 
Made in ALL 3 Types 


TYPE HAR—CONSTANT PATTERN 


Adjustable Volume Control 
without Dampers! 


Produces infinitely variable, effective air volume with constant 
horizontal pattern by moving control knob up or down. Ideal 
for all types of air-conditioning. Has built-in equalizing defiec- 
tors at no price increase. 


TYPE HAV—ADJUSTABLE PATTERN 


For equally efficient cooling, ventilating and heating; for 
ceilings or ducts. Blades within the cone are moved by turn- 
ing smallest center cone; fine adjustment. 


TYPE H-F FOR 1-2-3-4-WAY DIFFUSION 


Made in all rectangular shapes to accommodate rooms of 
irregular shapes. Diffusion pattern is parallel to the ceiling. 
Design assures fast air mixture and equalized temperature. 


Extremely quiet operation. 


Get Catalog #40 on this new diffuser line 
with superior performance characteristics. 


38 Marbledale Road, Tuckahoe, N.Y. 


se UNIVERSAL DIFFUSER CORP. 
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>» AXIAL FLOW FANS—Nevy, illus- 
trated bulletin “No. 5802” covers new 
line of company’s axial flow fans de- 
veloped to provide high air displace- 
ment and pressure for cooling, heat- 
ing, ventilating. Suggested applica- 
tions, installations included. Table 
included listing characteristics such 
as capacity, static pressure, rotor tip 
diam, nominal hp, nominal speed 
weight. Pesco Products Div.. Borg- 
Warner Corp., Dept. HPAC, Bedford, 
Ohio. 


>» BOOSTER WATER HEATING 
“How to Design, Specify and Buy 
Large Volume Water Heating Sys- 
tems” is title of refrence book with 
instructions, tables, charts to help 
estimate water heating requirements 
for various installations. Book also 
details controls, safety devices, acces- 
sories for each type of system. Cleve- 
land Heater Co., Dept. HPAC, 2310 
Superior Ave., Cleveland 14. 


» CONDENSER TUBES—New pub- 
lication, “Bulletin 415,” explains how 
welded stainless steel heat exchanger 
and condenser tubes are made, points 
out fabrication and service advantages 
of using annealed tubing.Babcock & 
Wilcox Co., Tubular Products Div.. 
Dept. HPAC, Beaver Falls, Pa 


>» DEHUMIDIFIERS—Revised, — en- 
larged bulletin 37 describes com 
pany 's line of coil type spray dehu 
midifiers. Illustrated, 16 page publica- 
tion includes sections on engineering 
data, dimensional data, coil perform- 
ance charts and psychometric chart 
Varlo Coil Co., Dept. HPAC, 7100 
S. Grand Blvd... St. Louis 11. 


>» DEWPOINT INDICATORS 
“Dew-O-metric” indicators discussed 
in new bulletin “No. 957.” Design 
features, operation of unit given in 
text: dewpoint conversion chart in- 
cluded. Anders-Lykens Corp.. Dept. 
HPAC, 1300 EF. Mermaid Lane, 
Philadelphia 18. 
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SO HALSTEAD & MITCHELL ENGINEERS SAID... 


OR LIKE-NEW PERFORMANCE 
VEAR AFTER YEAR- 
H&M COOLING TOWERS 


Halstead & Mitchell Cooling Towers give rated performance even after years of operation 


——_ — Special pressure creosoting of the wood 
“| fill prevents formation of fungus and algae 


which can build up and restrict the tower 
air flow, reducing system capacity. Only 
Halstead & Mitchell Cooling Towers carry 
a 20-Year Guarantee against failure due to 
fungus attack or rotting. 





Sealed fan bearings are permanently lubri- 
cated, require no maintenance. 


Tower housings are completely protected 
against corrosion by separate coatings 
of Vinsynite, Vinyl zinc chromate, and 
chlorinated rubber applied after assembly. 
Every edge, every corner is sealed against 
rust on all H&M Cooling Towers. 











i] 
] 

H&M Cooling Towers are available in propeller fan, | i \ | 

centrifugal fan, belt drive, direct drive, and take-apart Halstead e Mitchell 


models. Capacities of 2 through 125 tons. For complete 


information contact your local distributor, or write to 
Halstead & Mitchell, Bessemer Bldg., Pittsburgh 22, Pa. id] Hidh 


| | 


Types EC, ECK Type ECD 


COOLING TOWERS + WATER-COOLED CONDENSERS + AIR-COOLED CONDENSERS + FINNED COILS 
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>» DUST COLLECTOR—New 12 
page bulletin “J-616" details com- 
pany’s “Microdyne” wet inertial dust 
collector. Publication illustrated with 
photos, cutaway drawings with per- 
formance curves, complete specifica- 
tions. Joy Mfg. Co.., Dept. HPAC, 


View of tne Vilter VXF evapo- i . 
fative condenser located on Oliver Bldg., Pittsburgh 22. 
the roof just outside the com- 


pressor room. 


> » EVAPORATIVE CONDENSERS 
View of one of the two Vilter 8-cylinder VMC Freon Reprints of address given by D. D. 
compressors with a 100 h.p., 1175 ¢.p.m., part 
winding motor drive. These compressors are 
located on an upper floor, above an office. 


Wile, vice president and chief engi- 


neer of company, available. Included 


Marquette University’s | 


o 
Goof Thinking 9yeeea * 
Goole Pai 


a 
Air Conditioned Brooks Memorial Union 


Brooks Memorial Union is the hub of many Marquette University 
activities—professional meetings and conferences attracting a national 
audience, exciting school dances, excellent food facilities in the cafeteria, 
snack bar and private dining rooms. One key to its year-’round popu- 
larity and usefulness is the air conditioned comfort provided by the 
Vilter installation on this Milwaukee Campus. 


To provide adequate air conditioning on a conservative appropri- 
ation and to minimize yearly operating expenses, the systern was laid 
out to provide alternating zone-load cooling based on a “‘traffic flow”’ 
and usage pattern. During normal occupancy the entire Union is 
cooled. However, at peak loads only part of the conditioned space in 
Brooks Memorial is cooled at one time. As the peak occupancy load 
shifts from cafeteria and grill to the ballroom-conference room, the 
air conditioning is also shifted. Results of operating in this manner 
have been highly satisfactory. 

Vilter equipment furnished on this job included two 8-cylinder 
VMC compressors; VXF Freon evaporative condenser; Freon liquid 
receiver; heat exchanger, cooling coils, motors, and controls. 

“Very satisfactory performance with only routine maintenance,” 
is the praiseworthy comment by Marquette University officials. 

Let Vilter help you with your air conditioning and refrigeration 
requirements. 


Write for these helpful bulletins to: The Vilter Manufacturing Company 
Dept. F-804, 2217 S. First Street, Milwaukee 7, Wisconzin 


Bulletin 631 Bulletin 820 Bulletin 732 
Vilter Vilter VMC VXF—VSC 
Uni-Chiller Freon Evaporative 
Compressors Condensers 


REFRIGERATION and AIR CONDITIONING 


THE VILTER MANUFACTURING COMPANY, Milwaukee 7, Wisconsin 
Air Units © Ammonia & Freon Compressors © Booster Compressors @ Baudelot Coolers @ Water & Brine Coolers o Blast 
Freezers @ Evaporative & Shell & Tube Condensers © Pipe Coils » Valves & Fittings » Pakice & Polarflake ice Machines 


are comparisons of draw-through vs 
blow-through evaporative condensers ; 
effective methods of bleed: analysis 
of test data on evaporative condenser 
performance; desuperheating coils; 
system performance and _ multiple- 
circuit condensers. Recold Corp., 
Dept. HPAC, 7250 EF. Slauson Ave., 


Los d {ngeles rsa 


» FILTER WASH VALVES—New 
| page technical bulletin “W-17” 
details surface wash water valves for 
filters. Operating layouts, operation, 
construction, ‘dimensions of “G-A” 


control valves included with complete 


specifications. Golden-Anderson Valve 
Specialty Co.. Dept. HPAC, 1210 
Ridge Ave., Pittsburgh 33. 


» FLOW RATE INDICATOR—Tech- 
nical bulletin “No. 10A2235” de- 
scribes “Ratosight” flow rate indicator 
with vibrationproof flow alarm switch 
for high and/or low flows. Specifica- 
tions, dimensions given in illustrated 
publication. Fischer & Porter Co., 
Dept. HPAC, 600 Warminster Rd., 
Hatboro, Pa. 


» GAS REGCULATORS—Low pres- 
sure gas regulators for commercial. 
industrial heating equipment de- 
scribed with specifications perform- 
ance data in new, 6 page bulletin “No. 
S-1012.” Publication includes pres- 
sure drop and capacity chart, pressure 
drop graph, performance curves. 
Vaxitrol Co., Dept. HPAC, 12200 
Beech Rd., Detroit 39. 
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NOW..-FORCED-DRAFT 
FIREBOX PACKAGES 


Forced-draft Kewanee Square-Heat Package arrives on the 
job as a unit, ready to hook up and fire... complete with burner, 
pre-wired control panel, pre-cast refractory chamberand skids. 
It requires no crating...no job-site insulating. 





KEWANEE SQUARE-HEAT GAS-OtL UNITS 


for 15 Ib. steam or 30 Ib. water, 216,000 to 1,800,000 Btuh 


For the first time, Kewanee offers a fire-box package boiler! 
The new Square-Heat Packages are forced-draft, requiring 
only a stub vent—no high stack. Kewanee's new combination 
gas-oil burner fires natural, mixed or L.P. gas...No. 1 or 2 
fuel oil. One switch changes fuels .. . automatic changeover 
is available. An exclusive air distribution system pre-mixes 
gas and air before it enters the combustion chamber, for 
smoother and more efficient firing. 

Along with the new burner is a new pressure-tight front flue 
cover dogged down by easily removed wing nuts... and a 
new, standard-equiptnent, wrap-around insulated jacket of 


heavy-gauge steel. Retained in the new units are Square 
Heat's compact design, large firebox, widely spaced 3” fire 
tubes, large disengaging area and ample steam space 

For complete facts see your Kewanee Man or write 
AMERICAN-STANDARD*, KEWANEE BOILER DIVISION, 
115 Franklin Street, Kewanee, Illinois. 


See this new Square-Heat unit am ng the « 
Kewanee forced-draft packages at Booth 134 


New York Coliseum, December !-5 


* Amenican-Standard and Standard © are trademar 
American Radiator & Standard Sanitary Corporation 


)American-Standard 


KEWANEE BOILER DIVISION 
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Unusual air-conditioning needs? . . . 


YOU CAN “DESIGN” YOUR OWN 
mYolitiielelaiaeli-om J :\@ .@-\e)- 
go ... AT GOVERNAIR! 


Yes, working with numerous basic models, Governair will incorporate 

your specifications and modifications to SATISFABRICATE the package 

exactly to your needs. You can be sure of its quality, too . . . for every Governair 
unit is constructed by expert craftsmen. This is your 

assurance of dependable performance and exact fit. Why not consult us 


on your next air conditioning project . . . from 3 to 100 ton units. 


SELF-CONTAINED MULTI-ZONE AIR CONDITIONERS— 
with evaporative condenser. Zoned conditioner sec- 
tion — hot and cold deck, with mixing dampers for 
each zone. Sizes 7% to 80 ton — single or dual 


refrigeration circuit. Ready for simple connection to 





duct system. 


FAN AND COIL CABINETS — cooling, heating, humidi- 
fying, dehumidifying, ventilating, 1 to 100 ton, 500 
to 30,000 cfm, vertical or horizontal types. Governair 
multi-zone fan and coil units are available in sizes 
ranging from 5 to 80 ton capacities, suitable for 


individual zoning. 


Also: Blast Coils, Cooling Towers, Packaged Water Chillers, Low Temperature Coolers. 








move LGOVERNAIR 


THE GOVERNAIR CORPORATION 


Originators of Completely Packaged Air Conditioners 
4840 NORTH SEWELL @ OKLAHOMA CITY, OKLAHOMA 
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> //ARD RUBBER PIPE FITTINGS 

Illustrated 8 page bulletin “No. PF 
1300” describes company’s line of 
hard rubber pipe fittings and valves. 
In addition to information on charac- 
teristics, handling, etc., folder has 
diagrams, dimensions of threaded fit- 
tings, check valves, pet cocks, bib- 
cocks, others. Physical properties and 
chemical resistance of construction 
materials given, Luzerne Rubber Co., 
Dept. HPAC, Muirhead Ave., Tren- 
ton, N, J. 


» INSULATION ADHESIVES—-In- 
formation on company’s insulation 
adhesives, weatherproofing, coatings. 
vapor barriers, sealing compounds 
contained in new, illustrated bulletin 
“1-C 58.” Facts on applications, prop- 
erties, temperature ranges, coverage 
per gal included in publication. /nsul- 
Coustic Corp., Dept. HPAC, 42-23 
4th Rd., Maspeth 78. 


>» WECHANICAL DRAFT FANS 
“Heavy Duty Mechanical Draft Fans” 
is title of 8 page brochure describing 
companys “Series 7000” centrifugal 
fans, designed to handle abrasive 
gases at high temperatures, Complete 
application, performance, physical 
data given with list of optional ae- 
cessories. Westinghouse Sturtevant 
Div., Dept. HPAC, 200 Readville St 
Hyde Park, Boston 36. 


» WOTORS AND CONTROLS 

New 27 page booklet, “Synchronous 
Motors and Controls.” contains motor 
selector charts, application data 
formulas for calculating power factor. 
Booklet presents quick summary of 
types. features of motors. controls. 
discussion of power factor correction, 
selection considerations, application 
pro blems. H estinghouse Klectric 
Corp., Dept. HPAC, Box 2099, Pitts 


burgh 30. 


>» WUSEUM OF AIR CONDITION. 
ING—Booklet describes company’s 
Museum of Air Conditioning and 


Refrigeration, Many antiques of the 


| S|. 
EXPANSION JOINTS NOW WITH 


** seenees eeeeeeeeeeee 


FLEXIBLE 
yy LINER 


Lateral or 

angular motion 
without flow reduction 
of conical type liners 





No more need to specify oversize expansion joints to allow for the flow 
reduction through an ordinary conical liner! Now you can get Flexon 
Expansion joints with flexible liners that give full flow. Easier to install, 
too, because flow can be in either direction. A section of smooth interior, 
Flexon stainless steel hose forms the liner—cuts flow teres nee, reduces 
carrier temperature and permits full pipe movement ore laterally, 
angularly, or axially. The cost is no more than for conical sheet liners. 


Write today for facts about this new Flexon development—and your 
copy of the 28 page Flexon Expansion Joint Design ¢ ruide, the « omplete 
handbook for solving every problem in pipe motion 


corporation 
EXPANSION JOINT DIVISION + 1391 S$. THIRD AVENUE, MAYWOOD, ILLINOIS 


mama«iax @& 


EXPANSION JOINTS mttaer HOME MOM METALLIC HOSE etioWws AINCRATT COMPONENTS 





g fn there 
is strength” 


3004 forged steel 
UNION! 
Continual testing 


and inspection assure water-tight 
seat, close tolerance and accurate 
threads. 


@ Brass or integral 
steel seat 
@ Sizes 1” through 


2” ALL forged | 
steel B 
@ Smaller sizes ma- “™ 

chined from solid 4 


bar 
@ Close tolerance 


@ Meets all Federal 
Specifications 


the U.L. label 
guarantees quality 


the packaging 
assures profits! 


Available from stock in 
sizes 2" through 2”, 300+ steam 
or 2000+ cold water, oil or gas, 
non-shock, 


Order all your fittings from 


COUPLINGS — NIPPLES — UNIONS — 
BUSHINGS — PLUGS — REDUCERS — 
CAPS-—CAPADAPTERS——WELL SUPPLIES 
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industry described in text, shown in 
photos. Recold Corp., Dept. HPAC, 
7250E. Slau son {ve.. Los Angeles 2? 


» OIL BURNERS 


sheet covers company’s new models 


Specification 


in fully automatic oil burners. Capac- 
ities for new models range 3 to 33 
gph. Sun-Ray Burner Mfg. Corp.. 
Dept. HPAC, 139-24 Queens Blvd.. 


Jamaica 35. N.Y. 


> OIL SEPARATORS— Bulletin “No. 
1057” describes function of “Pre- 
filters” in eliminating entrained liq- 
uids and desiccant-clogging hydro- 
carbons from gas prior to dehydra 
tion. Table gives dimensions, specifi- 
cations; text describes operation and 
design features. Anders Lykens Corp., 
Dept. HPAC, 1300 E. Mermaid Lane, 
Philadelphia 18. 


VETHOD 


**Photoneer- 


>» PHOTO-DRAWING 
Publication describes 
ing.” new process said to combine 
photography and drawing. Specifica- 
tions drawn directly on photograph 
taken from any angle by using heat 
and humidity resistant plastic film 
sheet which permits changes or era- 
sures, says manufacturer. Brochure 
explains process, Technical Reproduc- 
tion Service, Dept. HPAC, 375 South 
St.. Newark 5, N. J. 


>» PIPE INSULATION—New 8 page 
folder, “Form WPN-2.” gives infor- 
mation on lightweight glass fiber 
*Micro-Lok” pipe insulation for tem- 
peratures from sub-freezing to 350 F. 
Publication gives physical properties, 
thermal conductivity, types of factory 
applied jackets. L.O.F Glass Fibers 
Co., Dept. HPAC, 1810 Madison Ave., 
Toledo |. 


>» PROCESS INSTRUMENTATION 

Recently issued, 8 page bulletin 
“No. LO00-R5” contains photos, oper- 
ational data, design feature descrip- 
tions of 12 products for control of 


materials in motion. Wide range of 


YARWAY 
IMPULSE STEAM TRAP 


YARWAY 
FINE SCREEN 
STRAINER 


This Yarway team has 
scored high—over a million 
installed on all types of steam 
equipment. Stocked and sold 
by 270 Industrial Distributors, 
For free Steam Trap Book, 
write YARNALL-WARING Co., 
107 Mermaid Ave., 
Philadelphia 18, Pa. 


00 BT 


with confidence 
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NEW PACKAGED BOILER 


For steam and hot water heating and hot water supply 
for schools, institutions, apartments, hotels, 
factories, offices and all modern buildings. 





Three Models Available 


MODEL R 
59-464 H.P. Horizontal Rotary, 
Oil-Oil /Gas-Gas 


MODEL P 
59-93 H.P. Pressure Atomizing, 
Light Oil-Oil /Gas-Gas 


MODEL PB 
59-93 H.P. Pressure Atomizing, 
Oil Only—Through #5 


These three new series of Forced Draft 
Packaged Boiler-Burner Units represent 
the result of over 72 years of boiler design 
and manufacturing experience. They in- 
corporate many distinctive and exclusive 
features that assure economical, low cost, 
low maintenance operation 

These Scotch-Type Boilers feature full 





fillet welded butt heads for added strength, 








a pressurized, gasketed smokebox with 


side hinged, gas-tight doors for ease of cellently designed, easily serviced and 





access for care and maintenance; A.S.M.E. 
Code (or better) construction; and The 
Fitzgibbons-Developed “Full Wet Back 
and Sides’’ design which completely sur 
rounds the rear combustion chambers 
with circulating water for higher efficiency, 
plus the elimination of rear refractory and 
its expensive maintenance 

The burners are the quality product of 


a nationally known company and are ex- 


field supported by an extensive service 
organization 

The unit is fire tested at the Fitzgibbons 
Plant to insure optimum performance and 
a certificate is issued detailing the test 
results. Certified eficiency of the boiier is 
over 80%. The unit is ready for installa 
tion when shipped. Write today for 
full catalog material on these most 


modern packaged units. 


Fitzgibbons Boiler Company, Inc. 


New York Sales and Executive Office Field Saies Office and Piant 
101 PARK AVE., NEW YORK 17, WN. Y. OSWEGO, NEW YORK 


Branches and Representatives in Principal Cities 
Dept. 20 
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Products that Call for | RECENT TRADE LITERATURE : 
HEATING | eve 


; products discussed with reference to 
or = | applications, design features, perform- LO BOY 
COOLING ance. B-I-F Industries, Inc., Dept. - 
HPAC, 345 Harris Ave., Providence, CENTRIFUGAL 
R. 1. ROOF EXHAUSTERS 


Enhance the Beauty 
of Building Skylines 





p PROTECTIVE COATINGS FOR 
VETALS—New, 4 page folder de- 
scribes “Ospho,” new product devel- 
oped to change rust to iron phosphate 


GREATER-HEAT-TRANSFER. upon direct application. Product also 


said to provide good bond between 

EATENDED- SURFACE TUBING metal and paint. Rusticide Products 

lown to enadill y 5! i J oe Dept. HPAC. 3125 Perkins in 
Cleveland 14. 


Individual 
Fin Tubing >» PUMPS—Line of condensate, tur- 


bine, boiler feed, centrifugal, propor- 
Square Fin, , tioning, fuel oil pump and heater sets 
Rasengan y described, illustrated in bulletin “No. 
Coil 9A.” Six basic types shown with oper- 
ational features, construction details. 
Illustrated with photos. Walter H. 
Kagan Co., Inc., Dept. HPAC, 2336 


Fairmount Ave., Philadelphia 30. 


p REFRIGERANT DISTRIBUTORS 


- ge — . Bulletin “20-10” covers company’s 
in, , = 
U-Bend - line 
Tubing Unit Heater Coil vices, also contains section for reverse 


cycle, hot gas defrost, hot gas bypass 


of refrigerant distributing de- 


systems. Application, selection, speci- 
; fications given with dimensional line 
Continous 
Strip Fin, 
All-Aluminum HPAC, 7525 Sussex Ave. St. Louis 
Cooling Coil 17 


drawings. Sporlan Valve Co., Dept. 


Lowest Silhouette Design 
Forward or Backward Curve Wheel 
@ Tubes & Coils >» RELIEF UNITS—Illustrated fold- Within . . . . or Out of Scroll Housing 


Individual finned tubing in : ° : 
ers give details on patented automatic ; ° 
standard sizes, square or round ; P . Motor mounting on side of struc- 


fins of any height or-spacing heat, smoke, explosion relief unit. ture support . . . out of line of air 
Straight lengths, U-bends, con Operation explained with photo- stream reduces height of Lo-Boy 


tinuous return-bend; special : ? =e ’ ° 
hanes eraphs, engineering specification models nearly 50% of older de- 


Sine vg oe to-header information. Swartwout Co., Dept. signs. 
HPAC, 18511 Euclid Ave., Cleveland LOW WIND RESISTANCE 


Free design assistance 
© Write for catalog 19 SIZES 10”-72” 600-47,000 
sat CERTIFIED C.F.M. RATINGS 


“Hf it's to transfer heat, G & 0 can’t be beat” . a © QUALITY © BEAUTY 
>» RENEWABLE AIR FILTER @ PROVEN PERFORMANCE 


THE G20 “Far-Air Roll-Kleen.” an automatic See Sweet's File 20¢/Amm or 
Write for bulletin HA-100 58 


Mig. Co renewable media air filter described 
J — 


in 8 page bulletin “B 1400-2A” with 
G30 few Woven Coon,” | | detailed’ informat units com. | AMMERMAN C0., INC. 








detailed information on unit’s com- 
1420 Ridgeway St. ponent parts, Operation controls, en- 110 North Second St. 


RADIATION Jackson, Miss. Sd PAS PB ES IR Minneapolis 1, Mi ta 
gine ring data, mainte nance fac tor MEMBER OF THE AIR MOVING & 
for unit also given. Farr Co., Dept. | CONDITIONING ASSN. 
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For eggs, there is no finer production 
facility than a hen. And, for pro- 
duction facilities unrivaled in the 
appliance and equipment motor field, 


look to Emerson - Electric. 


Remember . 


@ Emerson-Electric’s unique produc- 
tion facilities assure you on-time 


deliveries. 


@ We produce custom -engineered 


motors to suit your specific needs. 


Put more than 65 years of 
experience to work for you. 
Call, wire or write Dept. 
M-340 today. The Emerson 


Electric Mfg. Co., St. Louis EMERSON-ELECTRIC of St. Lou/s ° Since 7890 


21, Mo. 
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for Connecticut General 


This dramatic new office for Connecticut 
General Life Insurance Co. in Hartford is 2a- 
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HPAC, P. O. Box 45187, Airport Sta- 
15 


tion, Los {ngeles 


>» ROOF VENTILATORS—I\lus- 
trated 34 page catalog “V-58” de- 
scribes company’s line of direct and 
belt driven centrifugal fan models, 


propeller direct drive and outdoor air 


other major structure that is well-protected intake. Illustrated with engineering 


against surge pressures and water hammer 


by Williams- Hager Silent Check Valves. 


PIPING SYSTEMS (210. 60 500m cause, Eitect 


and Control of Water Hammer 


WILLIAMS-HAGER 


Center- Guided 
Type for lines 


ental CHECK VALVES 


Globe Type for 
lines 3''to 24’. 


drawings, performance graphs with 
data on capacities, performance. 
Carnes Corp., Dept. HPAC, Verona, 
Wis. 


>» SCOTCH-TYPE BOILER—I1 lus. 
trated 4 page brochure presents 
scotch type low pressure boiler, shows 
full wet back construction, smoke box, 
gasketed rear door. Capacities and 
dimensions of 13 sizes also included. 
Portmar Boiler Co., Inc., Dept. 
HPAC, 193 Seventh St., Brooklyn 15. 


Arc Skid 0 d Merrill 
Seemttas A cogs so apg, Ana _ THE WILLIAMS GAUGE Cco., Inc. 


General Contractor Turner Construction Co 155 Stanwix St.- 2 Gateway Center: Pittsburgh 22, Pa. 


Piumbing Contractor: C. H. Cronin Inc. Heating 
and Ventilating Contractor: Kerby Saunders. Our 72nd Year ¢ 1886-1958 


>» SOLAR SCREENS—Illustrated 


bulletin describes new line of ceramic 





1 2 











veneer grilles for solar screens. Eight 
standard designs presented in dia- 
gram and pattern drawings. Available 
in variety of colors. Federal Terra 
Cotta Corp., Dept. HPAC, \0 E. 40th 
St.. New York 16. 








3 easy, inexpensive ways 


to protect your small boilers and tanks... 
Reliance Liquid Level Alarms 


Is somebody always watching your liquid level 
gages? If not, you need extra signals to give warn- 
ing when levels get too low or too high for safety. 
Reliance Safety Devices help you avoid water 
level accidents. 

1. Levalarm EA-G: Sturdy, sensitive switch device 
for 0 to 250 Ibs., can be used indoors or out. 

2. Reliance Junior Alarm: Quick-acting float- 
operated whistle alarm for small boilers — up 
to 250 Ibs. 

3. Levalarm EA-7: Attaches to water column whis- 
tle valve — actuates electric signals anywhere. 
Reliance 2-light and 3-light indicators and vibratory 
horn, controlled by above devices, can be placed 
anywhere to catch attention of operators. Write 
for Bulletin D1 describing these Alarm Devices. 


The Reliance Gauge Column Co. 
5902 Carnegie Ave. ° Cleveland 3, Ohio 


Reliance Boiler Safety Devices since 1884 


>» STAINLESS STEEL FITTINGS 

New 86 page reference volume on 
stainless steel pipe fittings gives infor- 
mation on broad line of IPS and tube 
OD welding fittings, screwed and 
socket fittings, ASA, MSS and cor- 
rosion weight flanges. Technical sec- 
tion includes data on manufacturing 
standards, specifications, data on 
welding of stainless steel and corro- 
sion resistance tables. Ladish Co.., 


Dept. HPAC, Cudahy, Wis. 


» STEEL TUBING—New 10 page 
bulletin “No. 756” describes manu- 
facture, types, applications of com- 
pany’s line of steel tubing. Illustrated 
with photos, diagrams. Nikoh Tube 
Co., Dept. HPAC, 5000 S. Whipple 
St.. Chicago 32. 





Heating. 


Piping & Air Conditioning, November 1958 





YOUR BES 


CHEVROLET 


Bright Lights-That Never Fail 


» * brilliant lights of Broadway match the stars in the 
certainty of their rising. A black-out from power failure is 
almost unthinkable. 





One factor that contributes to the dependability of this steady 
power supply is the bearing that insures unfailing operation of 
mechanized draft in the generating plant 


These Bearings are Dodge Sleevoil. 


Generating plants throughout America—including those in 
such metropolitan centers as New York, Detroit, San Francisco, 
SLEEVOIL BEARINGS Los Angeles—use these super-quality bearings. 


Dodge Sleevoil Bearings are available in The Sleevoil Bearing is a Dodge development, created es 
plain type or water-cooled. They are self pecially to meet the exacting requirements of fan and blower 
lic ; ; Q , . , 

aligning. Can be drilled for thermostatic service. You are invited to write us for our new Engineering Cat 


emergency warning if desired. Shaft sizes 
rtd ’ P alog D56, which contains detailed description, sizes, dimension: 


from 1-7/16" to 10”, 
DODGE MANUFACTURING CORP., 1600 Union St., Mishawaka, Indiana 











64 


om THE TRANSMISSIONEER— your 

»cal Dodge Distributor. Factory 
at od by Dodge, he can give you 
valuable help on new, cost saving 
methods. Look in the white pages of 
your telephone directory for “Dodge 
Transmissioheer.” 


<>» of Mishawaka, Ind. 
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GET TROUBLE-FREE CONDENSING AND 
GREAT POWER AND LABOR SAVINGS 


NIAGARA AEROPASS CONDENSERS 
give you trouble-free, automatic refrigera- 
tion at the least spread between head-pres- 
sure and suction pressure. You gain a great 
power saving. You also get removal of super- 
heat before condensing, condensing at sub- 
cooled temperature and a refrigerant fully 
purged of oil. Out-door air takes up heat of 
condensation through evaporation of the 


least amount of water; low temperature con- 


densing means freedom from scaling and 
loss of capacity. Niagara sectional design 
offers you lower costs for more compact 
equipment, easier to keep up. You get al- 
ways full capacity, “‘new plant” efficiency 
and continuous savings such as 95% of con- 
densing water cost that add to your profit. 
Managers who know their costs buy Niagara 
Aeropass Condensers. 
Write for Bulletin 131 


NIAGARA BLOWER COMPANY 
Dept. HP-11, 405 Lexington Ave., New York 17, N.Y. 


Niagara District Engineers in Principal Cities of U. S. and Canada 


Safe Operation 
of Overhead Valves 
with a 


Adjustable 
SPROCKET RIM 
with Chain Guide 


® Simplifies pipe layout 

® Fits any size valve wheel 

® Easy to install and operate 

® Operates any valve from plant floor 
® Time and money saving fixture 

® No maintenance; first cost only cost 


® Packed, completely assembled, one to a 


carton 


® Hot galvanized, rust-proof chain available 


for all sizes 


® Easy to follow instructions with each unit 


® Your supplier carries complete stocks 


© Write for new descriptive catalog sheet and |— 


prices 


i=te-lojeo)lan 


ee - 


STEAM SPECIALTY CO. 














ELIMINATE THIS 





a ene tee 


8 BABBITT SQUARE, NEW BEDFORD, MASS., U.S.A. 
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>» STEEL UNIONS—New, looseleaf, 
16 page catalog contains information 
on construction, performance of com- 
pany'’s line of orifice unions, check 
valves, forged steel fittings, ranging 
2000 through 6000 Ib CWP. Clayton 
Vark & Co., Dept. HPAC, 1900 


Dempster St., Evanston, Ill. 


» TANKLESS WATER HEATER 
New 1958 


pany s “WH” series twin coil volume 


catalog describes com- 


water heater designed to supply quan- 
tities of automatic hot water without 
storage tank. Capacities, dimensions 


chart lists proper size water heatet 


for various applications. Portmar 


Water Heater Co., Inc.. Dept. HPAC, 
193 Seventh St., Brooklyn 15. 


>» TEMPERATURE CONTROL 
Technical information on “Type 
B27A” dual switch temperature con- 
trol for eg 
given in recently released bul- 
United Electric Controls Co.., 
HPAC, 79 School St., Water- 


Vass. 


as, air or hot plate applica- 
tions 
letin. 
Dept. 


town, 


» ZEST EQUIPMENT 


“No. 2060" covers line of test equip 


Broc hure 


ment, including volt-ohmmeters, vac- 


uum tube volt-ohmmeters,  micro- 


testers, refrigeration and air condi- 
tioning test equipment. Bulletin illus- 
trated with photos. Simpson Electric 


Co. Dept. HPAC, 5200 W. Kinzie. 


Chicago 14. 


» TUBEAXIAL FANS—P erform 


dimension 
300” 


ance, specifications on 


tubeaxial fans 
“1110B”. 


Illustrated 17 page publication charts 


company Ss 


available in new catalog 
stack sizes. maximum hp, motor speed 


for variable stack velocity and cfm 
output. Westinghouse Electric ¢ Orp.. 
Sturtevant Div.. Dept. HPAC, Hyde 


Park. Boston 36. 


Bulletin 


company's 


» VAPOR CONDENSER 
“No. 139R” 


vapor condenser sectional models in 


describes 
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PERFECT FIT 
PROPER FUNCTION 


connor kno-dratt: 
AIR DIFFUSERS 


FOR THE NEW 
REYNOLDS 
METALS BUILDING 


ARCHITECT—SKIDMORE, OWINGS & MERRILL, NEW YORK, N.Y. 
ENGINEERS—EBASCO SERVICES, INC., NE\ YORK, N.Y 
CONTRACTOR—HUFF MAN-WOLFE SOUTHERN CORP., CHARLOTTE, N.C 


Connor engineers and equipment solved a unique two 
way air conditioning problem at the new Reynolds 
Metals office building, Richmond, Virginia. 

A. Functionally, Connor equipment permitted complete 

concealment of both the air diffusers and return 
registers above a grid ceiling, with proper air distri- 
bution assured. 
Architecturally, Connor equipment, where neces- 
sarily exposed, hardly reveals its purpose by stylisti- 
cally conforming with the striking simplicity of the 
building’s interior. 


Pre-installation tests conducted at Connor’s laboratory proved conclusively that the high degree of 
air entrainment produced by the Kno-Draft single stream diffuser satisfactorily would move air 
upward through the grid ceiling, where it would mix thoroughly with the supply air, and provide 
the areas below with constant, highly efficient air conditioning. And since installation, the equip- 
ment has been serving the Reynolds building to complete satisfaction. 


Contact Connor for recommendations on your air distribution problems...common or un- 
common. Our research and long practical experience guarantees you constant comfort conditions. 


Diffuser installation above ceiling is an en- 
gineering accomplishment previously believed 
unworkable 


The above ceiling diffusers 
and the specially designed 
round and slotted units 
perfectly fulfilled stylistic 
requirements. 

And not unexpectedly, 
Connor equipment is of 
all-aluminum construction. 


In other areas, linear 
diffusers, virtually un- 


standard Kno-Droft 
office 


In the plastered ceiling A 


In grid ceiling areas, 
cafeteria, black, round. diffuser in an 


diffusers and return 
registers are entirely 
hidden. 


ed contour units con- area. 
form with the decor. 


CONNOR ENGINEERING CORPORATION 


noticeable from below, 
are mounted along the 
wall. 





CONNOR 


= Ikno-draft: 





DANBURY @ CONNECTICUT 
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high velocity air diffusers 





(as 
uC 


FAN 


increase 
cooling 
tower 


efliciency 
with 

MORE CFM 
and LESS HP 


Precision engineered 

Aeromaster Fans 

with variable pitch 

blades and anti-flutter 

design give cooling at lower 

cost. Blades resist acids, alkalies, 

abrasion and weather. 4, 6 or 8 blade 

styles in 54” to 22’ diameters. Before 

you replace or consider new equip- 

ment, write: Koprers Company, INc., 
6811 Scott Street, Baltimore 3, Md. 


Engineered Products Sold with Service 
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| pages illustrated with photos, dia- 
grams. Functions explained; capac- 
ity curves provided for eight sizes; 
table of dimensions, weights included. 
Designed to condense vapors in 
closed system with 7 or & deg F sub- 
cooling, maintaining high vacuum. 


Viagara Blower Co., Dept. HPAC, 
105 Lexington Ave., New York 17. 


>» VARIABLE SPEED DRIVES 
Color illustrated. 16 page booklet 
“1.2506” deseribes manufacture, 
operation, applic ations of company s 
line of variable speed drives. Bulletin 
also lists condensed drive specifica- 
tions, dimensions, accessories. Reli- 
ance Electric and Engineering Co.., 
Dept. HPAC, 24701 Euclid Ave.. 
Cleveland 17. 


>» WATER HEATERS—The Inside 
Story” is title of booklet issued by 
manufacturer to describe features. 
principles, manufacture of immersion 
water heaters. Section headings in- 
clude: “What about this Business 
of Immersion Heating?”: 
Features’; “Advantages”; “A Big 
Cut in Installation Costs”; “No Draft 


“Gas in Summer, Steam 


“Design 


Problems” : 
in Winter.” Sellers Engineering Co.. 
Dept. HPAC, A876 N. Clark St., Chi 


cago 40, 


> WELDING FITTINGS AND 
FLANGES—*"Technical Bulletin 
FDC-206" presents dimensions, dia 
grams of company’s welding fittings 
and forged steel flanges in 12 in 
nominal pipe size Dimensions, speci- 
fications given in tabular form. Babh- 
cock & Wilcox Co.. Tubular Products 
Div., Dept. HPAC, Milwaukee 46. 


> WELDING SUPPLIES—Illus- 
trated 52 page welding supplies, ac- 
cessories catalog “ADC 848 C” com- 
plete line of fluxes and ferrous, non- 
ferrous rods for gas welding and 
accessory items. Air Reduction Sales 
Co., Div. of Air Reduction Co., Ine.. 
Dept. HPAC, 150 E, 42nd St., Neu 


York 17. + 


SAVE TIME— 
SAVE MONEY 


with these dependable 


INSULATION 
HANGERS 


GEMCO 
Spindle Hangers and 
W-A Self-Locking Washers 


Ideal for insulation work, 
Gemco Spindle Hangers f 
are easily and quickly 
installed ... with positive /233 : 
adhesion to concrete, /-7: 
brick or metal. W-A 
Self-Locking Washers 

pressed over spindles 

with minimum effort 

and lock insulation se- 

curely in place 


GEMCO Pronged Hangers 
(| r) Designed especially for 
| | 


supporting various types 
of block insulation. 
Easily applied for posi- 
tive adhesion. Prongs 
(available in various 
lengths from 1%6” to 6%’) bend over 
to hold insulation firmly in place. 


TUFF-WELD Nylon Hangers 


Two-piece hangers. .. with P 
bases of tough, mold nylon 
and spindles of metal. 
Made especially for 
smooth surfaces PSD 
Spindles snapped into Speech ) 
bases as needed; reduces 

inventory, storage space, freight costs. 
W.-A Self-locking washers hold insu- 
lation securely in place. 


TUFF-BOND Quik-Set Adhesive (for 
smooth or slightly irregular surfaces) 
and General Purpose Adhesive (for 
rougher surfaces) assure permanent 
adhesion of hangers when used as 
directed. Write or wire for details 
and specifications. 


GOODLOE E. MOORE 
INCORPORATED 
DANVILLE 28, ILLINOIS 
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Vf WARM AIR HEATERS 
FOR LARGE BUILDINGS 
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Grace Methodist Church, Des Moines, lowa. Three Campbell No. 8150 Heaters installed in 1926. 


An additional No. 8150 combination gas and oil-fired heater installed when building was 
enlarged in 1955. Architect, Tinsley, Higgins, Lighter & Lyon, Des Moines, Heating contractor, 


lowa Sheet Metal Co., Des Moines. 


PERFORMANCE PAYS DIVIDENDS 


You can be sure of outstanding performance at sur- 
prisingly low cost when you specify Campbell Warm 
Air Heaters. This performance pays dividends in cus- 
tomer satisfaction and increased business for you. 
Campbell Heaters are easy to install. They deliver 
exceptional fuel economy; give long, dependable 
service. We invite you to let Campbell engineers help 
you figure on your next large heating job. 


MANUFACTURERS’ AGENTS 
We have some attractive openings for men calling on heating 
contractors and architects. 


CAMPBELL 


HEATING COMPANY 


DES MOINES 17, IOWA 
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PROBLEM 


To find a commercial- 
type register with four 
way air-direction con- 


trol plus volume con- 
trol, that will work in 
standard 314” duct 


b+ 216 





SOLUTION: 


AIR CONTROL’S Multi- 
Trol Registers have exclusive 
51 fue 


Shallo-Valve — fit fine in 544 


duct, leaving plenty of space 





for full air volume. And note 





how this patented butterfly 
valve action provides positive 
air volume control — assures 
even air distribution over 
register face at any setting. 
Seals tight when closed — can't 
whistle or rattle. 

Ideal for both heating and 
cooling in commercial and de- 
luxe residential installations, 
Air Control's Multi-Trol reg- 
isters feature fully adjustable 


face bars for 2-way or 4-way 





control of air pattern, Bars 
have air foil shape and are 


locked to side margins — can't 





come loose. Complete range ol 
style and sizes. Attractive 


beige prime coat. 





























FREE ‘se CATALOG SHOWING 
COMPLETE AIR CONTROL LINE — SEE 
YOUR JOBBER OR WRITE US. 





AIR CONTROL PRODUCTS, Inc. 


358 Center St., Coopersville, 


Michigan 


“OPEN FOR DISCUSSION” 


(Continued from page 88) 





used by Mr. Turner, let’s set some conditions and com- 
study. Let the fuel be oil 


or gas. Assume that there are no controls other than 


pare them with the 


those commonly in use. Checking the technical data 
available on steel boilers, (the author has also compared 
package boilers and cast iron boilers) and assuming 
that the same boiler is being used by Mr. Turner, the 
following data is learned: for each 1 in. variation in 
water level from normal, a change in the capacity 
equal to approximately 12.6 gal occurs. The water 
level is assumed to vary no more than 3 in. up or down 
as a maximum. This boiler is being fired to develop 
only 100 percent of SBI rating or the maximum out- 
put is 1 million Btu per hr. This fixes the evaporation 
rate at a maximum of 2.1 gpm, or 21 gal every 10 
min. The time for the water line to drop 1 in. then is 
12.6/2.1, or 6 min. 

Now, let’s see how long the boiler could operate and 
use a condensate return system which, according to the 
rule in the article, is where makeup water added would 
raise the water level no more than 2 in. If, on a water 
feeder-low water cutoff combination set normally, no 
makeup water is added during the first 6 min, after 6 
min the drop goes over the | in. variation and should 
start the feeder. Then, for the next 12 min, the prop- 
erly sized feeder could add enough water to raise the 
normal water level only 2 in. 

Consequently, the boiler could operate on a conden- 
sate return system where the system time did not ex- 
ceed 18 min. If the system time were longer than 18 
min, then the engineer would have to decide whether to 
gamble that the boiler operator would not drain down 
the water to normal level, thus bringing about the 
condition of washed water, excess scale. etc.. the very 
problem involved in this study. 

As an interesting sidelight, this same boiler is often 
used to develop more than 100 percent of SBI rating. 
It is often recommended that the boiler be fired to 
develop 150 percent so that, in an emergency or for 
future growth, the capacity is there, as well as quick 
response. This imposes a different condition on the 18 
min system. The evaporation rate is now 3.05 gpm and 
the time to lower the water level time for 1 in. is re 
duced to about 4.2 min so that. at 12.6 min. the boiler 
is still 5.4 min away from its needed condensate. 

If only this makeup is wasted each day which is the 
equivalent of 114 in. in water level or 5.4 min opera- 
tion. it is sufficient to completely change the water in 
the boiler every 22 working days. This is understand- 
able in a boiler being used on process work where high 
steam usage is required and a lot of makeup is re- 
quired, but not in a system considered closed where 
100 percent condensate is returned. 

To date, the author is not aware of a satisfactory 
method of doing as Mr. Turner has suggested. Storage 


of condensate under automatic control is either in the 
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ULATE’ Pipe Insulation Digest 


FOR UNDERGROUND HOT PIPES 





Solving insulation problems 
| 


Booming school construction is with us 
now, and will be for years to come, ac- 
cording to all available surveys. 

But limited budgets ...in the face of de- 
mands for more and more classrooms... 
pose an important problem for school 
boards on every educational level. 

As a result, many architects turn to pre- 
fabricated and modular construction, and 
multi-purpose use of space. Corridors are 
shortened...overall areas are shaved.. 
portability, flexibility and expandability of 
all design elements are emphasized. 

And to save costs in heating plants... 
without impairing efficiency or perform- 
ance...there is a definite trend to high 
temperature, hot water heating systems. 


615 GILSULATE Installations 


Hundreds of school and college GIL- 
SULATE installations include high tem- 
perature hot water, low temperature hot 
water and conventional steam systems. 
Many are sizable installations on new col- 
lege campuses...like the University of 
Connecticut (shown below) where exten- 
sive Campus expansion is now under way. 


UNIVERSITY OF CONNECTICUT, Storrs, Conr 


fecte by ¢ > } va come te 


And there are innumerable elementary 
and secondary schools in every state... 
where only a few tons of GILSULATE have 
been needed to adequately protect the un- 
derground hot pipe lines of relatively 
small systems. 

GILSULATE is popular with architects, 
engineers and school boards, because it 
does its lifetime insulating job thoroughly 
..and keeps school costs low. 

GILSULATE's record for helping reduce 
classroom costs is impressive. In two in- 
stances, combined with skillful architec- 
tural design, GILSULATE installations 
helped to bring classroom costs down to 
$10,000 and $11,000 per room—far be 
low the estimated national average of 
$30,000! 

Costs are held down by GILSULATE, 
because it is poured in place and requires 
no special handling or installation pro- 
cedure. 

Specific grade-school-to-college in- 
stallations are illustrated in an issue of 
PIPE INSULATION NEWS devoted to 
schools. Send coupon below for your 
copy. 


American Gilsonite Company 
134 West Broadway, Salt Lake City 1, Utah 
Eastern office: 3537 Lee Road, Cleveland 20, Ohio 
Distributors in principal countries of the world 
Affiliate of Barber Oil Corporation and Standard Oil Company of California 
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for schools 


INSTALLING SECTION 


ground pipe in type 8 ( 


Brings lifetime protection 
to underground hot pipes 


Since its nation-wide introduction in 
1952, the tonnage of GILSULATE used 
has multiplied many times each year. To 
day there are hundreds of miles of pipe 
protected for life with GILSULATE...in 
thousands of installations 

W hat brought this phenomenal growth? 
GILSULATI 
permanently protec- 


Simply this is of high in 
sulating efhciency 
tive...casy to install...completely depend 


able... low cost 


Call Your Local 
GILSULATE Distributor 


when you are 
Your 


distributor is well-versed in underground 


He's a good man to see 


planning a school heating system 


hot piping systems and, particularly, in 


local constriction problems. He wil! 


gladly arrange for you to visit school jobs 


in your which have been insulated 


with GILSULATI 


areca 





NEW DESIGNED, WIDER RANGE 


DRAYER 


H AIR-COOLED CONDENSERS 


HANSON 


ALSO COME JOB-READY FOR 


“ACCS 


API 





STANDARD SELF-CONTAINED, REMOTE 
MODELS, 3 TO 25 TONS. RANGE UNLIMITED 
BY DUPLEXING. INDOOR-OUTDOOR REFRIG- 
ERATION OR AIR CONDITIONING JOBS! 
“DRAW-THRU” PRINCIPLE. TOTALLY EN- 
CLOSED MOTORS. FANS, NAFM-RATED. FAN 
GUARDS HEAVY WIRE, ‘'N PLATED. ANGLE- 
IRON MOUNTING STAND. FEATURES 
GALORE, ASK US MORE. 


2 
i, drayer-hanson 
3301 MEDFORD STREET 
LOS ANGELES 63, CALIFORNIA 
CABLE: CLICON! LOS ANGELES 
nd 
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“OPEN FOR DISCUSSION” 


Continued 





boiler or in a condensate receiver. If the water is held 
in storage in a condensate receiver, then it is necessary 
to know the capacity required for the tank. 

Mr. Turner advocates the use of a feeder at a point 
below the normal operation level and at the lowest safe 
water line. This practice is rather specialized and at 
odds with a great many facets. The main problem 
would be to determine “the lowest safe water line.” 
The next would be to get it installed there. The subse- 
quent problem would be to educate every operator and 
succeeding operator as to why it was located there. 
The last would be getting them to leave it where you 
wanted it. 

The author has had negative experience with water 
feeders mounted in conjunction with pump control- 
low water cutoff combinations. For some reason, in 
too many cases, the water feeder gets mounted higher 
than the pump control and has been a source of 
flooded receivers. In the many jobs checked out for 
the study, these jobs were all discounted except for 
the method. 

On manual feeding of makeup water: This is a re- 
jection of automatic controls on Mr. Turner’s part and 
is considered as opinion only, with no other comment. 

The points mentioned here seem to be mostly side 
points, in the opinion of the author. The real meat of 
the article is in the acceptance of the family of curves 
as a satisfactory means of predicting the system time 
It is the feeling of many engineers that if they 
given a method with reasonable accuracy, they will 
it rather than guess by rule of thumb. 

The method outlined in the article has been of more 
than reasonable success to the author. It has been 
studied by the ASHAE technical advisory committee 
on hot water and steam heating. and checked out by 
the ASHAE research laboratory for originality and 
accurateness as well as to try to find where someone 
else might have done something of a similar nature. 
For the last 35 years no publication was found similar 
to the study, except the rule of thumb found in the 
ASHAE Guide on sizing condensate receivers. 

The tables and recommendations are as used by the 
author to illustrate how the sizing tied in with the 
curves and time predictions. It is not impossible that 
some engineers would be confused. But, by the same 
token, they will not be confused if they are fully aware 
of the problem. If the table is accepted as it is now, 
the author will be greatly surprised. Very few first 
tables ever end up being the accepted method. This is 
a working tool and the more it is used the more use- 
ful it becomes. The more it is studied. the more refined 
it can get. Discussion is welcome. However. all the 
factors should be considered in this as with any engi- 


nee! ing problem. 


Tom E. Katee 
Engis eer 
Denver, Colo 
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REMOVABLE-HEADER 
WATER COILS 


e Complete Drainability 
e Easily Cleaned 
e High Heat Transfer 


Completely drainable and easily cleaned, Aerofin Type “R” coils are specially 


designed for installations where frequent mechanical cleaning of the inside of the 
tubes is required. 

The use of 54” O. D. tubes permits the coil to drain completely through the 
water and drain connections and, in installations where sediment is a problem, 
the coil can be pitched in either direction. The simple removal of a single gasketed 
plate at each end of the coil exposes every tube, and makes thorough cleaning 
possible from either end. 

The finned tubes are staggered in the direction of air flow, resulting in max- 
imum heat transfer. Casings are standardized for easy installation. 


Write for Bulletin No. R-50. 


AEROFIN CoRPORATION 


101 Greenway Ave., Syracuse 3, N. Y. 








Aerofin is sold only by manufacturers of fan system apparatus. List on request. 
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Make 


BARRY 


BLOWER COMPANY 


your dependable low cost 
source of supply for 


POWER FAN 
EQUIPMENT 


We offer users of power fan 
equipment a full line of blowers, 
multiple blower assemblies, di- 
rect and belt driven ventilating 
sets, cast iron blowers and vari- 
ous types of centrifugal blower 
BFC, DI-DW Wheel wheels and housings. All sizes 


from 6" to 73". 
ALL BARRY blower wheels and 


housings are precision made 
from steel, aluminum, brass, cop- 
per or stainless, and are experily 
balanced and trued before ship- 
ment. 





We make power fan equip- 
ment exclusively, and do 
not compete with our own 
customers 
have a high reputation for 
dependable quality and 
remarkably fast deliveries. 
BB! Blower Wheel si-sw. Let us quote on our stand- 
ard equipment, or upon 
your special sizes and spec- 
ifications. Write us today. 


BFC, DI-DW Housing 








A Direct Drive, All-Purpose 
Utility Blower 


BEI Blower, SI-SW Arrange- 
ment No. 3, class 4 





* A few territories are available 
for qualified sales representatives. 


BARRY siower co. 


3100 California Street N.E. a Minneapolis 18, Minnesota 
Member: Air Moving and Conditioning Association, Inc. 
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WHO'S WHAT... 


(New personnel, promotions) 





>» CHRYSLER CORP., AIRTEMP DIV .—Paul M. 
Augenstein, president; Joseph B. Ogden, vice president 


in charge of sales. 


p KEASBEY & MATTISON CO.—Edward J. Bucz- 
kowski, vice president production; Robert A. 
Schneider, vice president—engineering; George Barge, 
treasurer, elected to board of directors; Albert F. 


Humlhanz. assistant treasurer. 
» TRION, INC.—R. R. Pryor, vice president 


>» OAKITE PRODUCTS, INC.—Eustace Lingle, vice 


president in charge of industrial sales and education. 


>» FLEXONICS CORP.—Edward A. Malling, vice 


president of marketing; Peter H. Lauer, treasurer. 


> INTERNATIONAL NICKEL CO.. INC.—Albert P. 
Gagnebin, vice president; Joseph M. Weldon, assistant 


vice president. 


* JOHN WOOD CO.—-J. H. Gotwals. senior vice 
president and general manager of heatet and tank 


division, 


>» JOSEPH T. RYERSON & SON, INC.—Hardie W. 
Beck, general manager of Pittsburgh plant; John A. 
Houston, assistant general manager of Philadelphia 


steel service plant. 


p ORR & SEMBOWE R, INC.—Sam N. Craig. chief 


engineer, 


>» BENDINX-WESTINGHOUSE ALTOMOTIVE 17R 
BRAKE CO.—Paul G. Thaver. chief engineer of ad- 


vance development department. 


>» UNITED SHEET METAL CO., INC William M. 


Harmon. chief engineer. 


>» DUNHAM-BUSH, INC.—James A. Maulceahey, 


elected to company s board of directors 


p> L. O. F GLASS FIBERS COR. H. Barnard, Jr., 
manager of firm’s pipe insulation plant in Defiance, 
Ohio. 
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Another new development by Iron Fireman 


WhirlBlast 


GAS -OIL 


FORCED DRAFT 
BURNER 


Now...forced draft firing for smaller boilers 


The Iron Fireman WhirlBlast gas-oil 
burner was created to fill the need for 
forced draft firing in all types of medium 
size boilers and particularly for the 
increasingly popular sealed firebox 
Scotch boiler. Now you can have the 
advantages of forced draft firing in boilers 
as small as 18 bhp. The necessity for 
costly and unsightly smokestacks has been 
eliminated. All air for combustion is sup- 
plied by the burner blower. No extra 
motors, fans or draft ports are required. 


No pulsation 


A newly developed firing head has solved 
the old problem of flame pulsation. This 
has been accomplished without recourse 
to firebox vents or other alterations. 


Outstanding features of the 
WhirlBlast burner 


1. Switches fuels instantly. Fuels can be 
changed automatically with appropriate 
controls, or manually by the flick of a 
switch. 

2. No high smokestack. A stub stack or vent 
is all that is required. 

3. For all types of boilers. Fires sealed fire 
box boilers under pressure. Also greatly 
improves draft conditions in natural 
draft boilers. 


4. Easily installed. Available with either a 
flange or pedestal mount. Bolts directly 
to the boiler front. Inverted model (with 
draft tube on top) permits mounting on 
Scotch boilers without interfering with 
flue doors. 


5. Fuels. Fires No. 2 fuel oil and all types 
of fuel gas. Available in either oil, gas 
or duai fuel models. 


Complete package ready to operate — 
boiler, burner, controls 


For more information, mail coupon 


IRON FIREMAN. 


AUTOMATIC FIRING EQUIPMENT 
FOR HEATING, PROCESSING, POWER 


Heating. Piping & Air Conditioning, November 1958 








They compared 


“K” factors and 
cost factors ...and 


bought SNAP*ON® 


FOR FREE TEVA SURVEY CALL YOUR LOCAL 
G-B SNAP*ON DISTRIBUTOR 
(LISTED IN YELLOW PAGES) 


Compare cold line applications, for example — for thermal effi- 
ciency, economy and ease of application, you, too, will find that there is 
nothing like Snap*On, the one-piece pipe insulation molded of fine glass 
fibers. It is available in a wide range of sizes from copper tubing to 36”, 
with factory-adhered vapor barrier jackets, ready to snap quickly on the 
pipe, easy to seal on bends and seams. Snap*On’s thermal efficiency rates 
at the top of all general purpose pipe insulations — and it is permanent. 


For many of the same reasons you will want to specify Snap*On for 
heated lines up to 350°. For a free analysis of your pipe insulation require- 
ments — and a cost comparison with other insulations — just ask your G-B 
distributor for a TEVA (Thermo-Economic Value Analysis) survey the 
next time you insulate hot or chilled lines. 


US PINRO respec 


220 W. 10th St., Kansas City, Mo. 


Thermal and acoustical glass fiber insulations © Pipe couplings and fittings 
© Molded glass fiber pipe insulation 








WHO'S WHAT a F. E. MYERS & BRO. CO.—Fred Simmons, sales 


Continued manager: Donald E. Brubaker, sales administration 





manager: Donald H. Paulson, marketing research man 
>» MINNEAPOLIS-HONEYWELL REGULATOR CO. ager. 
F. W. Borse, manager of Commercial Division's 


service and installation department; H. S. Olsen, man- 


> GE VERAL DYNAMICS CORP Rene A. Vanina 
assistant division manager of sales for the corpora- 


tion's ELECTRO DYNAMIC DIV. 


ager of company’s Chicago plant; Hal Canoyer, prod- 
uct promotion; William Wray. product sales manager 


of electrical products. 


>» AVERICAN-STANDARD PLUMBING AND 
HEATING DIV .—William Lanxner, supervisor, media 


and product publicity. 


>» VAN-PACKER CO.—Bill Henson, assistant sales 


manager, 


>» CLAYTON MARK & CO. Joseph C. Lowey, gen- 


eral manager of sales. 


> WRIGHT MFG. CO Joseph A. Nuber. director of 


advertising and sales promotion 


» YOUNGSTOWN SHEET AND TUBE CO.—J. R. 


McReynolds, assistant district traffic manager. 


. JAMESBURY CORP Van R. French production 


manage! 


>» HOBART BROS, CO.—Howard B. Cary, director 


of technical school. 


>» GIBSON REFRIGERATOR CO Milo J. Chavez 
manager of central air conditioning sales: Charles D 
a - Seltzer. field sales manager of room air conditioners 
>» ROBERTSHAW-FULTON CONTROLS CO.—Louis 
J. Casillo, production manager of BRIDGEPORT 
THERMOSTAT DIV .; Herbert H. Cooper quality con- >» DRAVO CORP.—Robert Hughes, director of |r 


trol manager of same division. search and development 


Your ideas work better 
when you work with HONEYWELL 


The following pages bring you the latest developments 
in automatic controls from Honeywell. They widen 
your choice of products, give you more to work with. 


For complete information on these new control prod- 
ucts and systems, call your nearest Honeywell sales 
office. Honeywell provides 112 offices throughout the 





country; each is staffed with capable control specialist 





to assist you in preparing proposals and writing speci- 
fications. 





Look over these new products and SVSLEMS. And, 
remember, they are backed by the kind of support only 
Honeywell can offer you. 





FOR MORE 
ULL... WORK WITH 
HONEYWELL 
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WHO'S WHAT 





> /RON FIREMAN MFG, CO.—William B. Gibson, 


heating controls manager. 


>» WORTHINGTON CORP.—Walter A. Penner, dis- 


trict office manager of Denver district office. 


>» BARNEBEY-CHENEY CO.—R. L. Trout, “PurAir” 


sales manager; Frank R. Schwartz, Jr.. 


rector, 


p NATIONAL INDUSTRIAL SERVICE 
TION, INC, 


» NATIONAL-U. S. RADIATOR CORP.—Robert 5. 


Hall, manager of personnel and industrial relations. 


>» ROCKWELL MFG. CO.-Howard J. Evans, man- 


ager of engineering and research for all gas products. 


» TACO HEATERS INC.—Alton  P. 
manager product planning; Peter L. Quattrochi, man- 


ager of customer services. 


\ 


FOR MORE \ 
VOM LL ELLA... WORK WITH 


HONEYWELL | 





Continued 


researe h di- 


{SSOC] A. 


Arthur Cecil Roe, consulting engineer. 


Dieffenbach. 





> F. E. MYERS & BRO. CO.—Dick Topper, advertis- 
ing and sales promotion manager; Bill Cooper, public 


relations manager. 


» ALLIED CONTROL CO., INC.—Edward Bachorik, 


general sales manager. 


» CARRIER CORP.—Gordon V. Bond, specialist for 
“Weathermaster” air conditioning systems for the 


company s machinery and systems division. 


» LAU BLOWER CO.—Richard F. Mahuron, general 
manager of company’s western division plant in II- 


windale. Calif. 


» PAYNE CO.—Orrin E. Burweil, managing director 


of product application and engineering department. 


> WHIRLPOOL CORP.—L. M. Larkin, general man- 
ager of air conditioning division, elected vice chairman 
of Room Air Conditioning Section, National Electrical 


Manufacturers Association. 


>» DAYTON RUBBER CO.—Maj. Gen. Gerald J. Hig- 


gins, assistant to the president on military matters 





Honeywell Supervisory DataCenter in Reynolds Metals 
Office Building, Richmond, Va., controls all ten of the air con- 
ditioning systems in the building. 

Architect: Skidmore, Owings and Merrill; Project and Con- 


2608 


struction Managers: Ebasco Services Incorporated; General 
Contractor: George A. Fuller Company; Mechanical Contrac- 
tor: Huffman-Wolfe Southern Corp.; Electrical Contractor: 
E. C. Ernst, Incorporated. 
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WHO'S WHAT 


Continued 





» AMERICAN STANDARDS ASSOCIATION—Rob- 
ert H. Swoyer, Sr., mechanical engineering department 
of Pennsylvania Power and Light Co., Allentown, 
elected chairman of sectional committee concerned 
with fundamentals of performance of effluent air and 
gas cleaning equipment. 


>» SOUTHERN UNION GAS CO. 


utilization manager. 


W. F. Wright, Jr., 


» BETTER HEATING-COOLING COUNCIL—Keith 
D. Clotz, sales estimating engineer with Spohn Heating 
& Ventilating Co., elected president. 


» AMERICAN GAS ASSOCIATION—J. Theodore 
Wolfe, president of Baltimore Gas and Electric Co., 


elected president. 


>» CHRYSLER CORP., AIRTEMP DIV .—¥rederick 
J. Laughna, director of branch operations; J. Bb. 
Ogden, vice president—sales, reelected chairman of 
Room Air Conditioning Section, National Electrical 


Manufacturers Association. 


>» AMERICAN AIR FILTER CO., INC.—Charles 5S. 
Stock, manager of unit ventilator products department, 
elected to executive committee of Producer's Council, 
Inc. 


>» GENERAL ELECTRIC CO. 


ager of user industries sales for New England. 


John R. Casey, man- 


>» ROBERTSHAW-FULTON CONTROLS CO.—su- 
perintendent of BRIDGEPORT THERMOSTAT DIV. 


» TRANE CO. 


ment engineer, 


Arthur W. McClure, senior develop 


>» KEASBEY & MATTISON CO.—Daniel F. Altemus, 
manager of department of investigation, standardiza 
tion and improvement; Yock Lio Lim, junior develop 


ment engineer. 


> JOSEPH T. RYERSON & SON, INC.—C. Nelson 


Wetherell, manager of systems and procedures division 


p EUTECTIC WELDING ALLOYS CORP.—RKene 
D. Wasserman, welding industry chairman of the 
United States Committee for the United Nations 


Honeywell Supervisory DataCenter* 


supervises and controls 10 air conditioning 
systems in new Reynolds Metals Building! 


The Honeywell Supervisory DataCenter shown on 
the facing page is installed on an aluminum panel in 
a special control room at the new Reynolds Metals 
Company Office Building in Richmond, Virginia. 

From this central location the building engineer 
has complete supervision and control of the critical 
temperatures in the building’s 10 air conditioning 
systems. The DataCenter supervises the heating 
plant, refrigeration system, exhaust air systems and 
some 79 critical space temperatures throughout the 
building. 

In this Reynolds Metals Building, as in the 350' 


+List of installations, including those in 
your area, available on request. 
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other Honeywell Supervisory DataCenter installa- 
tions throughout the country, the controls, instru- 
ments and central panel were all manufactured, in- 
stalled and guaranteed by Honeywell—benefits that 
only Honeywell can offer. 

These 350 DataCenters now operating in all types 
and sizes of buildings clearly demonstrate Honeywell's 
leadership in centralized control. And this experience 
is available to you at no obligation. A Honeywell 
control specialist will be happy to work with you in 
designing a center to fit your client’s needs. Just call 
your local Honeywell office. *Trademarh 





WHO'S WHAT 


Continued 





p» COLT VENTILATION OF AMERICA, INC. 
Jack Janofsky, technical consultant. 


VANUFACTURERS 


Officers of General Engineering Com- 


» NATIONAL ELECTRICAL 
1SSOCIATION 
mittee of the Room Air Conditioning Section are: Wil- 
liam G. Spiegelhalter, engineering manager, product 
design—-room air conditioning, General Electric Co., 
chairman; Robert H. Meyerhans, director of engineer- 


ing, Fedders-Quigan Co., vice chairman. 


IN THE TERRITORIES... 


(Recent sales appointments) 


>» SPORLAN VALVE CO.-Harold S. Jordan, man- 
ager of Kansas City office; Tom Enos, representative in 


Los Angeles office. 


>» TUCK-AIRE FURNACE CO. 


Inc., Buffalo, N. Y., manufacturer's representative. 


Irvington Sales. 


>» THERMOWHEEL, INC.—E. M. Tarnoff Co., Nor- 
walk, Conn., lower New York State, Maine, Massa- 
chusetts, Vermont. Rhode Island, Connecticut; Fred 
T. Pike Co., Rochester, N.Y., upper and western New 
York; Bessam Engineering, Cleveland, Cleveland and 
northern Ohio; Hesco Corp., Cincinnati, south Ohio: 
northern Kentucky, southern Indiana; D. J. Guerin 
Co., Chicago, northern Illinois and southern Wiscon- 
sin; Atech Supply Co., Toledo lower Michigan, north- 
ern Indiana, northwestern Ohio; DeHaas & Mitchell, 
Grand Rapids, Mich., western and northern Michigan ; 
R. B. Davis Co., Ardmore, Pa., eastern Pennsylvania. 
Delaware, southern New Jersey; all authorized repre- 


sentatives. 


» RELIANCE ELECTRIC & ENGINEERING CO. 

James H. Chambers, sales engineer in Atlanta sales 
office; Richard A. Christman, sales engineer in Cin- 
cinnati sales office; Melvin H. Hare Greenville, S.C.. 
sales engineer; Merle M. Morrow, St. Louis sales 
engineer; Millard H. Phelps. San Francisco, sales 


engineer. 


>» DUNHAM-BUSH, INC.—J. B. Fairchild, sales en- 
gineer in Los Angeles; Hans Bren, application engi- 
neer for Los Angeles office; George Klahn, San Diego 


sales representative. 





FOR MORE 
ONL LL .. WORK WITH 


HONEYWELL 





For your mechanical systems... Honeywell Hi Velocity 
Double-Duct Mixing Box Controls 


Now your choice of two constant 
volume systems 


1. Honeywell’s Volumatic* system gives clients de- 
pendable, economical, constant volume control of 
double-duct systems. This control system uses piston 
motors with nylon bearings which require less lubri- 
cation and a sensitive pressure regulator. It can be 
applied to all sizes and types of mixing boxes. 

2. Honeywell’s Duablend* system gives your clients 
superior performance and minimum maintenance. 
Better performance is secured by using two pres- 
sure regulators to assure constant volume from each 


duct (under control of space-thermostat) regardless 
of pressure changes. Its exclusive Sub-master pres- 
sure regulator provides a similar stabilizing control 
action to the Sub-master duct thermostat in heating 
and ventilating units. 

For minimum maintenance, the Duablendt system 
uses the simple Honeywell Air-Balance Valves*. 
These valves have no mechanical parts to wear and 
no adjustments. The valves operate on the balance 
of air pressure on two sides of a flexible diaphragm. 


*Trademark 
tDuablend formerly termed Air Blender 


Honeywell 
[HH] Fits x Coutts 
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WHO'S WHAT 





Continued 


» DRAYER-HANSON, DIV. of NATIONAL-U. S. 
RADIATOR CORP.—Mechanical Equipment Co., 
Salt Lake City, sales agent for Utah, southern Idaho, 
southwestern Wyoming and northern Nevada; Author- 
ized Supply Corp., Los Angeles, exclusive sales agent 


in Los Angeles area and Arizona. 


» INDUSTRIAL ACOUSTICS CO., INC.—Manufac- 
turing representatives: Dan B. Billington, Cleveland; 
Jack Chichester, Mobile, Ala.; Empire State Equipment 
Co., Providence, R. I.; Houston Co., Lubbock, Tex.; 
Airadyne Co., West Roxbury, Mass. 


>» POWERS REGULATOR CO.—G. J. Kraai, Kansas 
City, Mo., branch manager; FE. Wayne Dickinson, Des 
Moines branch manager; John T. Lynam, Pittsburgh 


branch manager. 


>» WOLVERINE TUBE DIV. of CALUMET & HECLA, 
INC.—Robert Allan, sales representative in Detroit 
area; S. C. Seekell sales representative in Grand Rapids 


and western Michigan. 


» PAYNE CO.—Don Driver, sales engineering rep- 


resentative in southern California area. 


>» AMERICAN AIR FILTER CO., INC.—Glenn M. 
DeBaker, sales engineer. Milwaukee branch sales office. 


7 JOY MFG. CO.—Boston branch office moved to Sec 
ond Ave., Burlington, Mass 


>» ORR & SEMBOWER, INC.-_New sales and service 
representatives: Enterprise Heat & Power Co., Chi 
cago; Barnhart-Dwyer Co., Albuquerque; Cone & Wal 
lace Co., Phoenix; Robert B. Stockdale Associates, 
Houston; Todd Machinery Co., Salt Lake City 


>» MARLO COIL CO.—-MecLauglin and Co., San Fran 
cisco, sales representative in northern California and 
northwestern Nevada: H. T. Allen. appointed to stall 


of Engineering Sales Co.. Jackson. Miss.. re presentative 


>» TENNEY ENGINEERING, INC Harold Sweeney 
representative in Maryland, Washington, D. C.. Vir 
ginia, West Virginia, Kentucky, Pennsylvania and 
southern Kentucky. 





VOLUMATIC DUABLEND 


Here’s how these two dependable systems work 


Volumatic System: 1) Space thermostat operates motor to 
change ratio of hot and cold air. 2) Pressure regulator in mixed 
air operates another motor to adjust linkage, increase or de- 
crease total volume from both hot and cold ducts (as shown 
above). Or, (not shown) 1) Space thermostat operates motor 
to control hot duct valve. 2) Pressure regulator in mixed air 
operates motor to control cold duct valve, maintain constant 
total volume. This low cost system gives dependable control, 
is easy to maintain, fits all sizes.and types of mixing boxes. 
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Duablend System: 1) Space thermostat resets Sub-master 
pressure regulator controlling valve in hot duct. 2) Pressure 
regulator in mixed air controls the total air volume by operat 
ing cold duct valve. 3) Change in flow resulting from changes 
in hot duct pressure is corrected by Sub-master regulator 
operating hot valve without disturbing cold. 4) A change in 
flow caused by changes in cold duct pressure is corrected by 
regulator controlling total flow which adjusts cold duct valve. 
Sub-master flow regulator holds hot duct flow constant. 





WHO'S WHAT 


Continued 





» AXEMAN-ANDERSON CO.—John C, Preston, New 


England representative. 


» SPORLAN VALVE CO.—W. A. Reichenbach, dis- 
trict manager for New York and New England terri- 


tories. 


» UNITED STATES AIR CONDITIONING CORP. 


J. W. Cherry, sales representative in Louisiana. 


» K S M PRODUCTS, INC.—John T. Rayner, re- 
gional sales manager for the Pacific area; F. Leonard 


Hultquist, sales engineer in Los Angeles area, 


» MINNEAPOLIS-HONEYWELL REGULATOR CO. 

Hugh MacNair, central region commercial sales man- 
ager with offices in Cleveland; Harold Fox, Pacific 
region service and installation manager, Los Angeles; 
John R. Green, southeast region service and installation 
manager, Atlanta; Allan R. Lesslauer, New Jersey 
branch commercial sales manager; Lin L. Grisham, 
Indianapolis branch service and installation manager ; 
Rudolf Saliwanchik, service and installation manager 


in St. Louis branch. 


p» A. M. BYERS CO.—Calvin L. Wright, Baltimore 
field service engineer; Robert B. McQuarrie northwest 
coast field service manager. 


p>» PROCESS EQUIPMENT DIV. of ADVANCE IN. 
DUSTRIES, INC.—New sales representatives and 
their territories: Air & Hydraulic Equipment Co., 
Minneapolis, state of Minnesota; J. Arthur Moore Co., 
New York, metropolitan New York; Nielsen & Fryer, 
Inc., Chicago, northern Illinois, northern Indiana, 
eastern Wisconsin, eastern lowa; Eugene F. Zeiner 
& Co., Narberth, Pa., Philadelphia and Wilmington, 
Del., Service Equipment Electronics, Inc., Cleveland, 
Ohio and southern Michigan; Gay Sales Co., Inc., 


Houston, Texas and Louisiana. 


> BINKS MFG. CO.—Export facilities and factory 
branch moved to 35-42 41st St., Long Island City 1, 
N.Y. 


» AMERICAN AIR FILTER CO., INC.—R. J. Clark 
Equipment Co., Inc., Clearwater, Fla., sales repre 
sentative; Raymond J. Dunn, Shreveport, La., repre- 
sentative; Don Ryan, Tom Mulvey and Larry Harlen, 
sales engineers, Chicago; Edward A. Cruse, sales engi- 
neer, Detroit; Harold Bee, representative with the 
Rush Co., Kansas City. 


pores Honeywell Electronic 


0” “pa correction of centrifugal 








Leading manufacturers use 


Honeywell controls 


Note the free selection of panel location permitted 
by these Honeywell electronic controls as they are 
used by leading manufacturers. They hold the chilled 
water in these machines within plus or minus 114°— 
often within plus or minus 44°. The system does not 
require a wide throttling range, therefore there is 
little offset from the control point. The motor load 
limiting system on these controls provides instanta- 
neous correction of vane position, 
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» GOLDEN-ANDERSON VALVE SPECIALTY CO. 


—Stolley & Orlebeke, Chicago representative. 


» FARR CO. 


resentative for northern California and Nevada; R. 


Air Filter & Service, Sacramento, rep- 


H. Sparks, Des Moines, representative for lowa, Ne- 
braska and Rock Island County, Illinois; Air Filter & 
Sales Service, Kansas City, Mo., representative for 


Kansas and western Missouri; R. N. Toucey, Pitts- 
>» SWARTWOUT CO.—Air Products Equipment Co., burgh, representative for Pennsylvania; Industrial Sup 
Chicago sales representative ; Leonard F. Luchner Co.. ply Co., Syracuse, representative for New York. 
Boston sales representative. 
>» AIR REDUCTION SALES CO.—*kred T. Wilson, 
Jr.. manager of New Orleans sales office; E. C. Ken 


nedy,. assistant manager. sales. New Orleans. 


>» TURNER BRASS WORKS—Louis White, salesman. 
Philadelphia, Washington, D. C., and Baltimore areas; 


John Cloonan, salesman in New England area. 


widaae ' p U. S. GAUGE DIV. of AMERICAN MACHINE 
» TYPHOON AIR CONDITIONING CO.—Albert F. 44ND METALS, INC.—Whitson Engineering Co., 
Johnson, district sales manager southern Florida, also 


representing TYPHOON HEAT PUMP CO. 


distributor. 


* WARREN PUMPS, INC.—Edward H. Elliott. in 


dustrial sales representative in Philadelphia area 


>» COCHRANE CORP.— Boiler Equirment Service 
Co., Atlanta, moved to 1079 Alco St., N. E., in that city. 
» CHASE BRASS & COPPER CO.—Frank J. Ander 


son. district manager of Seattle ofhee, 


» DEMING CO.—Glenn Hoke, salesman, Michigan 


territory. 


. MAXITROL CO. Charles T. Burklow. representa 


tive in southeastern lL nited States. + 


» AUTOMATIC SWITCH CO.—E. Keeler Co., Wil- 


liamsport, Pa., authorized stocking distributor. 


Controls give accurate sensing, rapid 
refrigerating machines 


This Honeywell Electronic Control System 
combines the functions of chilled water 
temperature control and motor load con- 
trol. Its application to centrifugal refrig- 
eration offers your clients these important 
advantages: 

e Rapid, accurate control of chilled water 
temperature; instant, positive correction. 
e Maximum input current can be set at 
any predetermined value by a simple ad- 
justment of the load limiting switch. 

e The simplest, most trouble-free control 
of temperature and motor current. 

e Consolidates all equipment in one loca- 
tion, permits setup, adjustment and serv- 
ice from the central panel, keeps adjust- 
ments secure in a tamper-proof enclosure. 


This complete control panel was 
designed by Honey well for a lead- 
ing manufacturer of centrifugal 
machines. 


e Permits free selection of panel location 
—troublesome capillaries are eliminated. 
For further information call your nearest 
Honeywell office. Or write Minneapolis- 
Honeywell, Department AC-11-103, Min- 
neapolis 8, Minnesota. 


Honeywell 
H| Fait wn Couttol 
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Shoft sleeves optional Heavy section casing 


Latest purge-type grease lubri 
Horizontal split permits 


cation forces clean grease (extra). 
through bearing Drives old removal of rotating ele- 
grease out — lengthens beor- ment without disturbing 
ing life piping 
Double-suction im- 
Double wearing ; peller balanced hy- 
rings optional drauiically and me- 
(extra). chanically. 


Spent grease 
drains out 


Extra-deep stuffing boxes take either con- 


Stainless steel shoft without 
ventional packing or mechanical seals. 


sleeves is standard 


New Purge-type Grease Lubrication 


CUTS PUMPING COSTS 


on American-Marsh Type HLM 
and HIM Split Case Centrifugals 


What does Purge-type Grease 
Lubrication offer you? Just 
this: By pushing out spent or 
dirty grease every time bear- 
ing is lubricated, it adds years 
of extra bearing service. That 
Ring-oiling ball bearings 


are also available (op- 
longer pumping service from __ tional). 


means less maintenance and 


your total investment. 


Many other superbly engineered features combine to 
eliminate interruptions and cut costs for A-M owners. 


Study the drawing a moment — You'll notice extra 


deep stuffing boxes and other details that are better 


designed, better built 


than ordinary pumps. 


Then write for new HLM-HIM 
Bulletin 350, with full details and 


performance date. HLM and HIM pumps are 


famous for low-cost service. 


Pumps and Pumps only Since 1873 


AMERICAN -MARSH PUMPS 


BATTLE CREEK MICHIGAN 








Representatives in all principal cities. See our ads in C.E.C., 
ASME Catalogs 


CENTRIFUGAL TURBINE STEAM AND POWER PUMPS FOR 


TESTING, PROCESSING, BOILER FEED, FIRE PROTECTION, ETC 


WE HEAR THAT... 


>» NATIONAL-U. S. RADIATOR CORP. dedicated its 
new 40,000 sq ft, million dollar engineering center at 
Johnstown, Pa. last month. Dr. Eric A. Walker, presi- 


dent of Pennsylvania State University, was the princi- 





pal speaker. Guests included nearly 100 leaders in the 


heating and air conditioning industry. 


>» SPORLAN VALVE CO. has announced a new or- 
ganizational structure for its field sales offices. The 
new setup groups the company’s 17 sales offices into 


nine geographical sales districts. 


>» A S M PRODUCTS, INC. has established a new 
warehouse and sales office at 656 Folsom St., San 
Francisco. In addition to maintaining new equipment, 
parts and welding studs, the office will supervise and 
service stud welding accounts for the northern Pacific 


Coast area. 


» HORACE T. POTTS CO. has just awarded a four 
year scholarship in industrial distribution at Temple 


University to a Pennsylvania high school graduate. 


> Russell FE. Anderson, Norman Snow and Ray Rut- 
kowski have announced the formation of ANDERSON. 
SNOW CORP. for the manufacture of standard as well 
as custom built coils for special applications. The new 
line will include heating coils, cooling coils and ait 
handling equipment for use in heating, ventilating and 
air conditioning systems. The plant is located at 3863 


N. Milwaukee Ave., Chicago 41. 


” One of the two plants of MARVEL-SCHEBLER 
PRODUCTS DIV. of BORG-WARNER CORP. at De- 
catur, Ill. is being converted to the manufacture of air 
conditioning and refrigeration equipment. The plant 
now has become part of the corporation’s YORK DIV. 
A new line of room air-conditioners with cooling ca- 
pacity ranging from 6000 to 17,500 Btu per will 


initially be produced at the plant. 


» HUDIK-ROSS, INC. has just opened a new two 
story, air conditioned plant in Hackensack, N. J. 
Steamfitting, refrigeration, service and engineering di- 
visions will be maintained in the new building, as well 


as a complete sheet metal and fabrication shop. 


» PEERLESS HEATER CO. has just added a new 
testing section to their recently completed engineering 
and research laboratory at Boyertown, Pa. The new 
section provides facilities to keep boilers under con- 


stant observation under the most severe conditions. 


Heating, Piping & Air Conditioning, November 1958 





~ FURNAS ELECTRIC 


CONTROLS HELP YOU 
REDUCE COST AND 
SPACE REQUIREMENTS 








Rugged 
Compact 


| Simple in 
Magnetic Starters in 10 ; ; , design and 
sizes to 100 hp. Furnas W installation 
starters for control of | - 

high horsepower compres- ‘ Indispensable 
sors offer the exclusive [Ae for systems 
Furnas “in-between” size operating at 
starters with dual voltage : | changing 
magnet coils, c temperatures 











Step or Cushion Starting permits the 

use of larger motors by limiting the 

inrush current on starting. These meth- FIG. 401 

ods reduce or completely eliminate : 
objectionable line disturbances due to 

full voltage across-the-line starting. 

Furnas Electric offers a complete line . 

of Increment, Auto Transformer and SPRING HANCER 
Resistance-type Step Starters. 


Furnas contactors feature 20, 24, ’ Our catalogue illustrate 
30, 35, 40, and 50 ampere sizes to e th line of Pipe 
match starter requirements. Silver ~ a 
cadmium oxide contacts for long- , b ts 7. Pett gareute 
er life. Floating armature insures , 
nb eoaveiies. reference book for en- 
er eee | gimeers, contractors, 
| @stimators & erectors. 


Write for your copy now. 


For full information write 
for Bulletin 5610, 


1048 MeKee S,, Bateste, Mt. MAINTAINING OFFICES AND ee 
ACROSS THE NATION 


CARPENTER and PATERSON, Inc. 


18 HURLEY ST., CAMBRIDGE, MASS. 
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Type &" Copileyyegal 


ROOF VENTILATORS 


yes 


bee ay ‘kee gh a eS 3 kind id Hee ee 


e CERTIFIED RATINGS 
@ ALUMINUM HOUSED 
@ ATTRACTIVE DESIGN 
@ WEATHERPROOF 

@ QUIET OPERATION 


nO Be ey 


ALADDIN Type “S” Roof Ventilators feature an attrac- 
tive Spun Aluminum Housing of low contour. 
Designed especially for those installations which 
require a small powered exhaust unit. The Type 
“S” Roof Ventilator is ideally suited for schools, 
hospitals and similar type buildings. 

‘Seldom requiring maintenance, these units are 
furnished with unusually quiet, fan cooled 
motors with outstanding lubricating systems, 
assuring long, continuous service under severe 
conditions of dust and dirt. 


Write for complete data 


ALADDIN HEATING CORPORATION 


1111 WEST AVENUE 137 + SAN LEANDRO, CALIFORNIA 


ee eee 


WE HEAR THAT 


Continued 





» METALS & CONTROLS CORP. has centered all 
Klixon Thermostat production, engineering and sales 
VERSAILLES 


for commercial applications at its 
| 


PRODUCTS DIV.. Versailles. Ky. 


> On September 24 WORTHINGTON CORP. adopted 
a new trademark, replacing their 73 year old winged 


emblem, as part of an overall modernization campaign. 


» BEACH-RUSS CO. moved its general sales office to 
larger quarters in the Graybar Building at 420 Lex- 
ington Ave., New York 17, on October 1. 


>» Construction of the new second addition to the 
Faribault plant of McQUAY, INC. will start imme- 
diately. The company also has begun the improve- 
ment of manufacturing facilities at Grenada, Miss. 
plant. 


» JOHNS-MANVILLE CORP. has proposed a merg- 
er with L.O.F GLASS FIBERS CO. on the basis of one 
share of its common stock for two and one-half shares 


of the glass company’s common stock. 


for 
SPECIFICATION 
and BUYING 
INFORMATION 


Use your complete, up-to-date 


JANUARY DIRECTORY ISSUE 


Your job will be a lot easier if you'll keep the January Directory 


issue of Heating, Piping & Air Conditioning available for handy 
reference. It’s one of your most valuable tgols — one which will 
save you many hours of looking up the products you need for 
your various jobs. It’s the ONE complete, up-to-date, readily 
accessible source of product information on who makes the 
blowers, traps, boilers, fittings, specialties of all kinds, etc., you 
need and where they're located. They're identified by trade 
names, too. EVERY product is listed, alphabetically arranged 
and printed on a distinctive yellow stock for easy reading and 


reference. Keep it handy . . . it’s a time saver. 
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NEW FROM A-J 
NO-VISION GRILLE 
ALL ALUMINUM 


a — AD 


iP 


A-7000-B GRILLE 


Another first in the field for A-J! New, extruded alu- The entire unit reflects quality in ag | construction 
minum A-7000 grille offers exclusive quality features detail. By utilizing an auxiliary frame the grille span 
never before available: can be adjusted from 1!/,” to 2!/,” depth. 


Corrosion resistant and rust free. Mill finish is standard unless otherwise specified. 
Minimum weight Anodized or polished finishes available. 
Maximum free area—approximatey 70°. Please write for free catalog. 


Easily installed in minimum amount of time. See our file in SWEET'S — 30f/Aa 


A-J MANUFACTURING CO. 


3601 E. 18th St. Dept. H-11 Kansas City 27, Mo. 











EAGAN EAGLE 

—For steam heating 

loads up to 8000 sq. 

ft. at 20 p.s.i. Does ee80e 


not require pit even 
though return lines 
are no more than one 


foot above the floor. the complete line of 


Condensate Return Pumps 


EAGAN HOT POT — Vertical submerged . 
type pump with cast iron receiver. Motor Eagan offers a full line of Conden- 
and pump above receiver safe from flooding 
Single and duplex construction. Models for sate Return Pumps, and also manu- 
loads up to 15,000 sq. ft. at 20 p.s.i. 


factures Fuel Oil Pump and Heater 
TYPE ECIV —Vertical pump and receiver Sets, Proportioning Pumps, Turbine 


for installations where return lines are be ° 
low floor levels. Single or duplex units Pumps and Centrifugal Pumps. 
Models up to 10,000 sq. ft. capacity at 60 


p.s.1 


WALTER H. EAGAN CO., INC. 


TYPE EC Pump Specialists Since 1920 
Straight line ar 2336 Fairmount Ave., Dept. HPAC, Phila. 30, Pa. 
rangement requiring 
less floor space than 
necessary for competi adits 
tive makes. Both Send me complete information on the EAGAN 
pumps accessible for Line of Condensate Pumps. 
maintenance purposes 
Single and duplex COMPANY 
models designed for 
2000 to 100,000 sq. ft 
discharging against ADDRESS 
pressures of from 10 
to 200 Pp.s.l city ZONE STATE 


peeeeeeeeeeeeeeeeeszece 


NAME 
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CUT COSTS, SPEED JOBS 


with timesaving Greenlee tools 


| 


HYDRAULIC PIPE PUSHERS 


power-pump or hand-operated 
Here's the fast, easy way to install pipe under 
streets, sidewalks, tracks, floors, and lawns. Elimi- 
nates costly tearing up, tunneling, filling, repaving 
Every day more and more contractors are turning to 
the timesaving, money-making 
Greencee Hydraulic Pipe Pusher. 
Two models: For pipe up to 4” and 
for larger size pipe, concrete sewer 
pipe, and drainage ducts. 


HYDRAULIC PIPE 
BENDERS righeweighs, 


portable benders save 
hours, cut costs on piping 
jobs. Bend all sizes of pipe 
up to 4”... full 90° bend 
with one ram stroke. One-man- 
operated, either by hand or 
power pump to make fast, 
on-the-job bends. 


PLUMBERS’ PIPE BIT SET 


For fast, accurate boring of holes in wood 
for '9" through 2” pipe. Designed for use in 
portable electric drills. Adapter also pro- 
vided for use of bits with auger bit brace. 


IL LILI LS 
ww Se ee 
HEXAGON-SHANK 


El oesnntae 
POWER BITS —s 
True-boring ship augers with hexagon 


shank for positive, nonslip drive. Fit 
M4" and larger chucks and 34° round °Ssst Teaith sees’ 
2a arger chucks anc 2 roun 2351 Twelfth Street 
$0 kets. Choice of points and twists Rockford, Illinois 
Wide size range 


WE HEAR THAT 


Continued 





> The new plant of the UNITED STATES G 4UGE 
DIV. of AMERICAN MACHINE AND METALS, 
INC. in Sellersville, Pa., was open for plant tours two 


days of last month. 


» RANCO INC. has opened a new research center at 
Pompano Beach, Fla. The new center provides space 
and facilities for the present staff and operations as 


well as space for planned future expansion. 


» OVERHEAD HEATERS, INC. is’ sponsoring a 
“Field Installation Clinic” program for the benefit of 
jobber-dealer and installing contractor groups, archi- 
tect-engineer associations and construction personnel 


of retail chain organizations. 


> On September 9, BELL & GOSSETT CO. started a 
series of regional educational meetings intended es- 
pecially for architects and engineers. The meetings 
have been planned around a new design manual, 
“Zone Control with the Bell & Gossett System of Pri- 
mary and Secondary Pumping.” Meetings have been 


scheduled for major cities throughout the United States. 


>» THERMAL SUPPLY INC. has acquired the assets 
of UNITED SUPPLY, San Antonio, Tex., as well as 
its branches in Austin, Corpus Christi, Harlingen, 


McAllen and Victoria. Tex. 


>» PEERLESS HEATER CO. has just added a new 
testing section to their recently completed engineering 
and research laboratory for testing the company’s 


boilers under the most severe conditions. 


>» ELGEN MFC, CORP. has leased a building at 39 
12 Gale Ave., Long Island City, N. Y. Besides ample 
manufacturing facilities, the building offers extensive 
storage, shipping space and experimental-research 


areas, 


>» Completion of an 8000 sq ft addition scheduled for 
December will double the manufacturing space of 


JAMESBURY CORP. 


» KEASBEY & MATTISON CO. has announced that 
work has begun on its major building program in 
Ambler, Pa. The program includes a new office build- 
ing as well as a modern research and development 
center which should be completed by midsummer. 
1959. 


(Continued on page 281) 
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If you need to reduce 


proved 

by 
controlled 
laboratory 
test 


fluid pressure safely, economically... 


call for a valve from 


Just how permanent 
is a Therm-O-Tile in- 
stallation may be 
gauged from Therm- 
O-Tile’s strength, 
For Therm-O-Tile is 
extra strong — actu- 
ally stronger than ex- 
tra strength clay pipe! 
Substantiating this 


tra strength clay pipe 


No. 310 Reducing Vaive 


Klipfel makes Reducing 
Valves for every purpose 

60 different types of them, 
in fact. They operate on air, 
gas, steam, water or other 
liquid, with initial pressures 
up to 300 psi and reduced 
pressures as low as vacuum 
You can choose from five 
different inner valves, three 
different actuating means 
and four loading means. 


Also available from Klipfel 
are Float Valves, Relief 
Valves and Temperature 
Regulator Valves and 
special valves made of cor 
rosion-resistant materials 
Forinformationonany valve, 
call your supply house or 
write for Catalog 54 


claim are the results of 
exacting tests con- 
ducted under rigid 
laboratory conditions 
by an independent 
testing laboratory. 
Write for complete 
strength-test data. 


ern ee rr re re rr rr re ce ee eee ee ee ee ee es ees eee ee es ees es ee ee 


A/R MALL 


Most items shypped withir 


24 hours after order is /ecewed 


so 
O 
On 
Pe 
© 
~ 
+ 
I) 


idekcheW@einzheletchye Mey am=>-¢ 


No. K-348 Temperature 


No. K-449 Temperature 
Regulator Vaive 


Regulator Valve 


No. 135 Multiport 
Relief Valve 


No. 7 Float Vaive No. 27 Float Valve 


* 
VALVES 


HAMILTON + OHIO INC. 


Shern-O File 
conduit system 


FOR UNDERGROUND PIPING 


Automatic Temperature-and-Pressure-Regulating Valves Since 19 


Float Valves » Temperature Regulators - Back Pressure Valves - Reducing Valves 
INC. — NEWARK 12, NEW JERSEY A DIVISION OF THE HAMILTON. THOMAS CORPORATION 
or Subsidiary 

REID HAYDEN, INC.-- BALTIMORE + CHARLOTTE « RICHMOND 


H.W. PORTER CoO., 
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GET COMPLETE FACTS 
NOW ON HOW THESE 


tall 


PARTNERS 


CAN BEST ANSWER 
YOUR 
VENTILATION NEEDS 


DOMEX 
ROOF 
EXHAUSTER*|" 


feature 
design in addition to 











Domexes “direct dis- 
charge” 
the deep one piece spun “Signi- 
ficant Scroll” inlet that provides 
quiet operation. Full details are 
contained in the new 12-page 


Bulletin DMXA-88 


immediately upon request. 


available 


*specified recently for Reynolds 7 


Metals Co., Massena, N. Y. 
Te] [ekg feo] Ma ei 8). i -| 
...» FOR SOUND CONTROL 


Sten AOvirg 
~ 


a 


. a factory fabricated roof curb combining 
structural stability and sound attenuating qualities 
definitely superior to field-constructed curbs. The 
Sonotrol is priced competitively with on-the-job 
constructed curbs; it also defines and _ stabilizes 
dimensions. It is an excellent companion piece for 
all motor driven exhausters. 

The Penn Ventilator Man in your area has complete 
details. Contact him for a copy of Bulletin SC-88 


containing complete information. 
Fe ee a) aa 


a ee 2 


e of AMCA 


THEY’RE 
ELEGANT 
....THEY’RE 
ECONOMICAL 


Hendrick Architectural Grilles 


When an architect draws up specifications for a new 
building or a modernization proposal he must adhere to 
two basic principles: FIRST, he must use his head in 
keeping costs down. SECOND, he must recommend func- 
tional materials and components that appeal to his 
client's decorative motif and sense of beauty. 

That's why more and more architects specify Hendrick 
Grilles. Available in hundreds of attractive designs, 
Hendrick Grilles cost less to buy . . . cost less to install 
and cost less to maintain! And they provide more-than- 
ample area for free passage of air. . . always lie flat 


. .. don't bend or warp. For more in- 


formation write to Hendrick, today. © 


HENDRICK 


MANUFACTURING COMPANY 
48 DUNDAFF STREET CARBONDALE, PA. 
Perforated Metal Screens * Wedge-Slot 


Architectural Grilles 
Armorgrids 


Perforated Metal * 
Screens * Hendrick Wedge Wire Screens * 
Mitco Open Steel Flooring — Shur-Site Treads * 
Hydro Dehazers + Petrochemical Column Internals 

#625 
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WE HEAR THAT 


Continued from page 278 





> Manufacturing and administrative facilities of 
METTLER CO., INC., DIV. of ECLIPSE FUEL EN- 
GINEERING CO. have been moved from Los Angeles 
to Rockford, Ill. 


» VAN-PACKER CO., DIV. of FLINTKOTE CO. 
moved on September 1 from its offices in Carbon 
Cliff, Ill, to new office facilities at Chicago Heights, 
Ill. 


> Four-year college scholarships were given to two 
high school graduates residing in communities where 
VATIONAL-U. S. RADIATOR CORP. has manufac- 


turing plants. The company has awarded the scholar- 


containing 275,000 sq ft of floor space and will em 


ploy 250 t » 275 workers. 


> Officials of Pacific Coast aviation and industrial 
firms joined civic leaders and city officials of Santa 
Monica, Calif. at the formal opening of the Pacific 


division of TITEFLEX, INC. on September 22 


> Construction has begun on A/R REDUCTION 
SALES CO.’s new oxygen and nitrogen plant at Den 
ver. The new plant is expected to be completed and 


in operation by January 1, 1959. 


7 A two-year heating and all conditioning course for 
Angeles 
Trade-Technical Junior College. The course is spon 


sored by the INSTITUTE OF HEATING AND AIR 


technicians began September 15 at Los 


ships for the sixth consecutive year. 


CONDITIONING INDUSTRIES. 


» AIR DEVICES INC, has acquired the complete line 
of registers and grilles formerly manufactured by 


STEWART MFG. CO. 


* BRISK METAL PRODUCTS has expanded its 


plant facilities for the third time in three years 


>» GORM {N-RUPP CO. has been elected to member 
ship in the accessory division of O/L-]HEAT INST] 


TUTE OF AMERICA, 


» PITTSBURGH PLATE GLASS CO. will construct 
a glass fabricating plant on a 49 acre site at Crest- 


line, Ohio. The factory is to be a one-story structure 





For AIR CONDITIONING 
and VENTILATING SYSTEMS 


Yil-SILENCen 


A full line of Elof Hansson silencers to effectively reduce air- 


borne noise generated by fans in air conditioning, ventilating 
systems and by power roof ventilators. They are easily and 
conveniently installed in building structures at low cost due to 
new mass-production methods made possible by standardizing 
on modular sizes. Savings are of such proportions that UNI- 
SILENCER* prices compare favorably with conventional duct 
lining. 

The - of UNI-SILENCERS,* both as to acoustical at- 
tenvation and pressure loss have been tested and certified by 
independent, impartial outstanding authority. The certified data 


is guaranteed in writing and bonded. Free engineering service! 


UNI-SILENCER* MODEL A UNI-SILENCER* MODEL LPD Fill out and mail coupon for literature today! 


Moderate pressure drop, stand- Lowest possible pressure drop, 
ard acoustical efficiency moderate acoustical efficiency 


UNI-SILENCERS* are stip- 
joined in simple manner 
as with children's build- 
ing blocks, to fit almost 
any conditions or require- 
ments. 











ACOUSTICAL 
DIVISION 


NEW YORK 17, N.Y. 














UNI-SILENCER* MODEL B 
Higher pressure drop, maximum 
acoustical efficiency 





UNI-RESONATOR* low fre- 
quency duct silencer—wused in 
series with UNI-SILENCERS*. 


711 THIRD AVE., 


ELOF HANSSON, INC., Acoustical Division 
H ROOF 711 THIRD AVE., N. Y. 17, N.Y., DEPT. UI-N 
Piease send complete literature on performance-guaranteed 


E 
T. ©. SILENCER 
Sthew silencer VENTILATOR Silencers and Uni-Resonato woh snot ygges meat 
for ducts SILENCER for 

power roof NAME 

ventilators 


*Reg. U.S. Pat. Off. 


ii ocieicemetennmanenemnlaiiiaiiiin cain acetal city 


ADDRESS 
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M E E T | N G 4 & C 0 N Vy [ N T | 0 N 5 VOV. 18-20—National Conference on Air Pollution, 


Sheraton Park Hotel, Washington, D.C. Information: 
U.S. Public Health Dept., Washington, D.C. 





1958 


NOV. 18-20—American Standards Association, 
meeting and conference on standards. Roosevelt Hotel. 
NOV. 6-7—Galvanizers Committee of the Steel In- New York. American Standards Association. 70 E. 45th 
dustry, 39th meeting. Pick-Roosevelt Hotel, Pittsburgh. St., New York. 
Sponsored by American Zine Institute, Inc., 60 E. 
12nd St.. New York 17. DEC. 1—American Society of Heating and Air-Con- 
ditioning Engineers, special meeting. Conrad-Hilton 
VOV. 11-13—National Association of Practical Re- Hotel, Chicago. ASHAE headquarters: 62 Worth St.. 
Jrigerating Engineers, Inc., annual meeting. Kenil- New York 13. 
worth Hotel, Miami Beach, Fla. National Association 
of Practical Refrigerating Engineers, Inc., 435 N. DEC. 1\-3—American Society of Refrigerating En- 
Waller Ave., Chicago 4. gineers, semi-annual meeting. Roosevelt Hotel, New 
Orleans, La. American Society of Refrigerating Engi- 
VOV. 13-14-—Industrial Air Conditioning Institute. neers, 234 Fifth Ave., New York 1. 
University of Wisconsin, Madison, Wis. Information: 
R. L. Loetscher, Engineering Institute, University of DEC, 1-5—-American Society of Mechanical Engi- 
Wisconsin. Madison. Wis. neers, national exposition of power and mechanical 
engineering. New York Coliseum, New York. Informa- 
VOV. 17-21—-Society of the Plastics Industry, tion: International Exposition Co., 480 Lexington 
Inc., eighth National Plastics Exposition. International Ave.. New York 17. 
Amphitheater, Chicago. To be held concurrently with 
the SPI annual national conference, Morrison Hotel, DEC. 3-4—Building Research Institute, special 


Chicago. SPI headquarters: 250 Park Ave., New York. meeting on field applied paints and protective coat- 


ANOTHER 
OUTSTANDING USE OF 


-THERMAL 


EQUIPMENT 


en. - 


This modern structure for the Burbank Y.M.C.A.* 
THE THERMAL LINE INCLUDES: 


includes Thermal forced air-Heating and ventilating 
om a «8 


units. Central Plant Heating and Ventilating 


Thermal is proved equipment, specified with confi- Ale. Conditioners cata 
Multizone Cooling and 


dence that it will produce the utmost in performdffte Als Condtiauees Heating Coils 


and dependability. Write for ailed specifications. , : ' 
P y detail pecifications Sprayed Coil Units Air-Cooled Condensers 
See our exhibit at the 14th International Heating & Air Conditioning 
Exposition, Convention Hall, Philadelphia, January 26-29, 1959, Booth #16. —* - 
principal cities. 
Se eC CeCe sosoveeosveoesec oeoesse8se0e08 € eae 


* Architects: 

Prescott & Whalley, A.I.A., Los Angeles and Burbank, Calif. 
Consulting Engineer: 

Joseph E. Kiskis, Los Angeles, Calif. 
Air Conditioning Contractor: Se 

R. H. Wessel Co., Burbank, Calif. a 
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TYPE AL furnace limit control 


Adjustable and non 
adjustable. Bimetal sensing 
element is maintained in a 
completely exposed position 
in the air stream for fast 
temperature response 
Temperature calibration and 
differential can be preset to 
your specifications up to 
300° F. Standard factory 
differential is 25° F. Can be 
supplied with a closer or 
wider differential on request 


E V/ Adjustable feature at no 
extra cost. Standard range of 
THERM-O-DISC rset 
40° F. range also available 


Furnished with either 3-inch 
THERM (AL-3) or 7-inch (AL-7) 
prot < 


for furnace fan and limit control applications 


a 


TYPE AF furnace fan control 


Available with either a 
j-inch (AF-3) or 7-inch 
AF-7) probe which 
maintains the bimetal 
sensing element in a 
completely exposed position 
in the air stream. This rapid 
response position of the 
sensing element, combined 
with a snap-acting switch 
mechanism, provides fast and 
efficient furnace fan control 
Adjustable with a range of 
90° F. Maximum temperature 
for 300° F. Factory differential 


additional is 25° F. Can be supplied 


with a closer or wider 
information differential on request 
... Write 


Oc 
mansfield, ohio 


THERM-O-DISC, INCORPORATED 
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Corrosion-resistant, 


fireproof vents 
with 
eye-appeal ! 























Architects & Engir Walter Wag 
ner & Partners, Fre Calif. Mechan 
ical Contractor: Robert Wright 
Plumbing, Porterville, Calif 


ay 


New plant at Porterville, Calif., ha isite exhaust flues 


Vertical exposed flues of Transite Vent Pipe 
form eye-catching design on new 
Rockwell Manufacturing Co. installation 


A glance at this attractive new plant tells you that the 
material used for the exhaust flues is vital to the plant's 
appearance and maintenance economy. That's why 
Walter Wagner & Partners, Architects & Engineers 

of Fresno, Calif., chose Transite Industrial Vent 

Pipe to exhaust corrosive fumes from the plant's 

small parts casting pots 


Made of asbestos-cement, Transite® retains its good 
appearance. Never needs painting or preservative 
coating. Resists the attack of most gases, mists, fumes, 
and dusts. Indoors or out, Transite offers you these 
same appearance and maintenance-free advantages 
Let us send you DS-336—a 24-page brochure on Transite 
Industrial Vent Pipe. Write Johns- Manville, Box 14 HP, 
New York 16, N. Y. In Canada, Port Credit, Ontario 


JOHNS-MANVILLE §/¥ 


100 YEARS OF QUALITY PRODUCTS — 1858.1958 M 
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Continued 
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ings. Building Research Institute, National Academy 
of Sciences—National Research Council, 2101 Consti- 
tution Ave., Washington 25, D.C. 


DEC, 4-5—National Warm Air Heating and Air 
Conditioning Association, 45th annual convention. 
Statler Hilton Hotel, Cleveland, Ohio. Association head- 
quarters: 640 Engineers Bldg., Cleveland 14. 


DEC, 8-10—American Nuclear Society, 1958 annual 
meeting. Sheraton-Cadillac Hotel, Detroit. National 
headquarters: American Nuclear Society, Chicago 1. 


THIS AERATOR VALVE 1959 


JAN. 14-15—Building Research Institute, confer- 
MAKES All THE DIFFERENCE ence on noise control in buildings. Hotel New Yorker. 
New York City. Building Research Institute, National 
Academy of Sciences—National Research Council. 210] 
Constitution Ave., Washington 25, D.C. 


in 


liquid level indication 


JAN. 19-20—TIndustrial Heating Equipment Associ- 
ation, Inc., meeting. Cleveland, Ohio. THEA head- 
‘ quarters: 1145 19th, N.W., Washington 6, D. C. 
...and only Petrometer has it! 


JAN. 26-29—Plant Maintenance and Engineering 


The patented 1410R Aerator Valve is one of the “extras” ; ' eke 
Show and Conference. Cleveland Public Auditorium. 


that are standard on Petrometer Remote Reading Liquid 
Level Indicators. The valve eliminates indication lag in 
high rate filling processes by by-passing low purge auxili- 
aries, such as bubblers or flowmeters, with large quan- 
tities of purge air or gas. It also functions as a rapid “zero- JAN. 26-29—14th International Heating and Air- 
ing” device for checking the zero point on the indicator Conditioning Exposition. Philadelphia. Under auspices 
scale. Or use it as a “blow down” valve to prevent stop- of the American Society of Heating and Air-Condition- 
pages where viscous or precipitating liquids are being ing Engineers, in conjunction with its 65th annual meet 


measured, ing, also in Philadelphia. Exposition management: In- 


Cleveland, Ohio. For information, contact: Clapp & 


Poliak, Inc., 341 Madison Ave., New York 17. 


ternational Exposition Co., 480 Lexington Ave., New 
York 17. ASHAE headquarters: 62 Worth St., New 
York 13. 


For detailed information on Petrometer " 
Indicators with the unique Aerator Valve ee FEB. 3-5—Society of the Plastics Industry, Inc.. 
write for Bulletin 6004 V. see TO : ‘ ee ntieae 

14th SPI reinforced plastics division conference. Edge- 
water Beach Hotel, Chicago. SPI headquarters: 250 


Park Ave., New York 17. 


PETROMETER MAR. 16-20—National Association of Corrosion En- 


CORPORATION gineers, 1959 Corrosion Show and 15th annual confer- 
43-22 TENTH ST. LONG ISLAND CITY 1} ence. Sherman Hotel, Chicago. National Association of 
Corrosion Engineers, 1061 M & M Bldg., Houston 2. 
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ALL ALUMINUM DIFFUSER 
witt ADJUSTABLE PATTERN 


SilMair 


SUMS UP YOUR AIR DASTRIBUTION NEEDS! 


WHAT'S NEW ABOUT THIS DIFFUSER! 


All aluminum construction. 

Internal vanes for segmental air pattern 
adjustment, which is stable in intermediate 
angles -—— ceiling or duct mounted. 

Choice of air movement control from any one 
or combination of diffuser quadrants. 


Choice of conditioned zone temperature and 
humidity control variations as required . . . in- 


THESE ARE 


YOUR BENEFITS! 


® 1 No corrosion problem. 
B® 2 Identical and harmonious outward appear- 


> 


3 


ance for fixed (CF), adjustable (CA) or com- 
bination supply-return (CR) diffusers. 

In “comfort” applications . . . satisfies the 
“outdoor” type as well as the “sheltered” in- 
dividual in choice of air movement. 
Simplifies air balancing for comfort or in- 
dustrial applications by permitting quick, posi- 


tive temperature and humidity control by 


dependently in any one, or combination of 
putting air where it’s needed. 


four regions served by a single diffuser. 


COMPLETE ENGINEERING DATA AVAILABLE ... WRITE FOR SILENTAIR BULLETIN C-100 


GENERAL AIR PRODUCTS CORP. 


14-40 FACTORY STREET e CEDAR GROVE, NEW JERSEY 





VISIT OUR BOOTH 624 
AT THE INTERNATIONAL EXPOSITION 


Capitalize on 
MILLER Streamflow CHECK VALVES 


Completely Silences your piping system! CENTER-GUID- 
ED, SHOCK PROOF, NOISELESS, ELIMINATES WATER 
HAMMER. FULL RADIAL FLOW. FACTORY MUTUAL 
LABORATORIES APPROVED. 


SIZES 1° THROUGH 24”. 
FLANGED, ASA DRILLING, IBBM, CAST STEEL, ALL 





* a 
CAPITOL RECORDS BLDG. 
LOS ANGELES, CAL. 


PRESSURE DROP 
CURVE AVAILABLE 


WELTON, BECKET & ASSOCIATES, AR- 
CHITECTS-ENGINEERS, STATE PLUMBING 
& HEATING CO., MECHANICAL CON- 
TRACTOR 


Write for literature * Agents in Principal Cities 


MILLER VALVE CO., INC. 


Plant—1620 Pennsylvania Ave. 
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VARCH 31-APRIL 2 


ponsored by Illinois Institute of Technology in coop- 


{merican Power Conference, 


eration with a group of technical societies and other 
educational institutions. Hotel Sherman, Chicago. Infor- 
mation: R. A. Budenholzer, Mechanical Engineering 
Dept., Illinois Institute of Technology, 3300 Federal St.. 


Chicago 16. 


IPRIL 1-3 
tion, annual meeting. The Greenbrier, White Sulphur 
Springs, W. Va. GAMA headquarters: 60 FE. 42nd St., 
New York 17. 


Gas Appliance Manufacturers Associa- 


{PRIL a9 A udito- 
rium, Cleveland. Information: Engineers Joint Council. 


29 W. 39th St.. New York 18. 


Vuclear Congress. ( leve land 


1PRIL 6-10 


sored by Atomic Industrial Forum, Ine. 


International Atomic kL ryposuLon, spon- 
Cleveland. In 
formation: H. F, Grebe, exhibits manager, Internation- 


al Atomic Exposition, Architects Bldg., Philadelphia 3. 


{PRIL 28-MAY 1—Mechanical Contractors Associ- 
ation of America, 70th annual convention. Shoreham 


Hotel, Washington, D, C. MCAA headquarters: 45 
Rockefeller Plaza, Suite 570, New York 20. 


{PRIL 29-MAY 4—Oil-Heat Institute of America, 
Inc., annual convention. Seattle, Wash. Oil-Heat Insti- 


500 Fifth Ave... New York 36. 


tute of America, Ince.., 


VAY 17-20 
ation, meeting. The Homestead, Hot Springs, Va. In 


1145 


Industrial Heating Equipment Associ- 
dustrial Heating Equipment Association, Inc.., 


19th. N. Y. Washington 6, D. C. 


JUNE 7-11—American Society of Heating and Air- 
Conditioning Engineers, semi-annual meeting. Van- 
ASHAE headquarters: 60 Worth 


couver, B. C.. Can. 


St.. New York 13. 


{merica, in- 


SEPT. 21-25 


strument-automation conference and exhibit. Interna- 


Instrument Society o} 


tional Amphitheater, Chicago. For information contact: 
Fred J. Tabery, exhibit manager, Instrument-Automa 
tion Conference and Exhibit, 3443 S. Hill St... Los 


Angeles 7. + 


Quick case history—reading time 42 seconds 


How 2560 tons of cooling equipment 


resist corrosion with Hagan CS 


THE PLANT: 42-story office building at 
525 William Penn Place, Pittsburgh. 
Hot-chilled water circulating systems 
contain steel risers, copper runouts, 
brass automatic valves; air condition 
13,500,000 cubic feet of office space; 
circulate 14,000 gallons of water. 


THE PROBLEM: Find a corrosion-in- 
hibiting chemical to protect these 2560 
tons of refrigeration machinery. 
Chemical must be effective for both 
ferrous and non-ferrous metals, easy 
to handle, easy to feed, non-injurious 
to packing or pump seals, non-stain- 
ing to painted surfaces should closed 


loops leak. 


THE SOLUTION: Hagan Corrosion In- 
hibitor CS meets all specifications; is 
added through conveniently located 
pressure pot feeders. Simple colori- 
metric control test tells when to add 
to compensate for minor leakage 
through glands and packings. The 


hot and chilled water systems treated 
with CS have required practically no 
maintenance. 


TEST RESULTS: Standard 1 x 2 inch 
pre-weighed corrosion test specimens 
installed at critical locations through 
out system showed these typically low 
corrosion rates (mg/dm*/day) after 
introduction of CS Inhibitor: 

Steel: 0.010 

Copper: 0.004 


Brass: 0.008 


FOR FULL INFORMATION on how 
economical Hagan Corrosion Inhibi- 
tor CS can help keep your closed 
water system corrosion free, write for 
Bulletin 410-12-3. 


FIAGAIN controts, inc. 


wu 4AGAN BUILOING, PITTSGURGH 30. PENNSYLVANIA 
DIVISIONS CALGON COMPANY, HALL LABORATON!E 


ANAOA. HAGAN PPORATION (CANADA! LIMITEO, TORON 
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FOR LOW COST HEATING 
PLANT POWER-DRAFT AND 
INDUSTRIAL EXHAUSTING 


Patent No. 
Other Patents Pending 


.. specify 
OQuickdraft 


* NO MOTORS, FANS OR BEARINGS 
IN EXHAUST LINE * NEEDS NO STACKS 
* ACID RESISTING FINISHES * STATIC 
PRESSURE UP TO 60 INCHES 


FOR HEATING PLANTS AND INCINER- 
ATORS, Quickdraft provides constant draft for 
efficient and economical combustion. It eliminates 
pulsating or chattering, puffing, smoking and sooting. 


Costly, tall and unsightly stacks are unnecessary. 


FOR INDUSTRY, Quickdraft now offers from 
'4-inch to 60-inches static pressure for exhaust- 
ing corrosive gases, abrasives and paint spray... 


moving fine bulk materials and wastes. 


in or out of building 


FOR MOVING AIR... 
through ducts . . . Quickdraft is outstanding. 


N-64%-QD 





IMPORTANT NOTICE 


For withstanding corrosive gases, all Quickdraft units 
are available in standard acid resisting vitreous enamel, 
No. 316 Stainless Steel, rigid plastics (P.V.C.) and with 
plastic and Fiberglas coatings. 





he 





Write for QUICKDRAFT ENGINEERING 
DATA on your application . . . today 


Ouickdraf? >. o. v.« «7« 
CORPORATION Canton 1, Ohio 
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HUMIDITY 
t]/, CONTROL 


For Heating, Piping and 
Air Conditioning 
= 


Now your laboratory or test room 
can have humidity control on 
the basis of percentage of rela 
tive humidity—instead of on 
the individual performance of 
wet and dry bulbs. Taylor's 
Wet-and-Dry Bulb Tempera 
ture Controller (above) can 
maintain + 1% relative humid 

ity. That means you have 

standard conditions for physi 

cal testing of products. This 
amazingly close humidity control is achieved by the 
Taylor FULSCOPE* Recording Wet-and-Dry Bulb Con 
troller using as measuring systems two Taylor TRANS 
AIRE* Temperature Transmitters with SPEED-ACT * com 
pensation for lags in heat transfer (see picture at left) 
lf your production requires close humidity control, it 
will pay you to look into Taylor Automatic Control 
with TRANSAIRE Transmitters. Ask your Taylor Field 
Engineer or write for Bulletin 98140. Taylor Instru 
ment Companies, Rochester, N. Y., or Toronto, Canada 


Laylor [nstruments 


MEAN ACCURACY FIRST 











30% Savings on Labor Cost 
Sy A Permanent Bond 


G= A _— Neater Job 
with 


ST. CLAIR 


Specially Formulated 


INSULATION 
ADHESIVE 


ST. CLAIR Insulation Adhesive specially formulated for 
bonding insulation material to metal, supersedes pins 
and clips, wires, screws, and caps. Provides easier, 
quicker handling. For bonding immediately or up to 
45 minutes later. 


Send Today For 
CATALOG SHEET—PRICES 
SAMPLE 


ST. CLAIR RUBBER CO. 
440-D EAST JEFFERSON AVE. 
DETROIT 26, MICHIGAN 








WAUSAU 
Air Mover Belt drive cen- 
trifugal power roof ex- 
hauster 300 CFM to 
27,000 CFM range 


“COLUMBUS” 


1958 CENTRIFUGAL 


POWER ROOF EXHAUSTER™ 
The clean solid lines of the new CO- 
LUMBUS direct drive (range from 75 to 
22,000 CFM) centrifugal goes roof 
exhausters are the first indications of 
the top quality materials and careful 
workmanship that make up each 
GREENHECK power ventilator. Non- 
overloading wheels, rubber vibration 
mounting, rugged ball bearing motors 
isolated from the exhausted air stream, 
and spun aluminum housings for lasting 
beauty provide top value. The com- 
inion BOSTON series belt drive units 
ou identical housings with an ex- 
tended range (from 500 CFM to 4300 

M). Write today for catalog 6-7 

» Porn gives complete engineering in- 

ormation. 


GREENHECK 


FAN & VENTILATOR CORP. Turbine Ventilator Avail- 
Ya fel dia) e WISCONSIN able in aluminum or gal- 


vanized 


DALLAS 
Air Mover Belt drive cen- 
trifugal power roof ex- 
hauster 


NEW BOOKS & REPORTS... 


THEORY. 





CENTRIFUGAL AND AxiAL FLow Pumps, 
DESIGN AND APPLICATION, SECOND Epition—By A. 
J. Stepanoff. 462 pp. John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16. $12.00. 


NATIONAL Fire Copes, 1958. Six VoLtumes—Vol 
Volume II. 


Chemicals and Explosives; 


ume |, Flammable Liquids and Gases 
Combustible Solids, Dusts, 
Volume III, 
Volume IV, 


Electrical Equipment; 


Building Construction and Equipment; 


\ olume \ 9 


Extinguishing Equipment: 
Volume \ I, 
Miscellaneous items. 4800 pp. National Fire — 


soston LO. $7.00 per 


Transportation and 


Association, 60 Batterymarch St.. 


volume. 


SuMMER AiR CONDITIONING—By Seichi Konzo, J. 
Bareither, 554 pp. 
Chicago 11. $7.50. 


Raymond Carroll and Harlan D. 
Windsor Press. 200 E. Ontario St.. 


PROCEEDINGS OF THE NATIONAL District HEATING 
57. 224 pp. National District Heating 
Pittsburgh 6. $7.50. 


ASSOCIATION, 


19 
Association, 827 N. Euclid Ave.. 


Your Most Important Raw Martentat—By Ever- 
American Society for Testing 


Philadelphia 3. $1.25 


P. Partridge. 27 “4 
Materials. 1916 Race S$ 


BOOKS of reprinted material from Heating, Piping 
& Air i i 


Conditioning. You'll get same day 
shipment — postage paid — when you send check with book 
orders to Keeney Publ. Co., 6 N. Michigan, Chicago 2, Ill. 


@ INDUSTRIAL AIR CONDITIONING HANDBOOK 


Information on the purpose, cost, design, operation and mainte- 
nance of both process and comfort air conditioning systems in 
manufacturing plants of many kinds. The combined knowledge 
and experiences of 33 prominent engineers, every one a designer 
or in direct charge of the largest factory air conditioning systems 
in operation. This shows other engineers how air conditioning 
helps speed production, improve products, increase worker 
efficiency and operate systems economically, 186 pages, $1.50 


@ CORRECT PRACTICE IN HEATING INDUSTRIAL PLANTS 


Solutions by 28 heating engineers to specific problems in plants, 
factories, mills, etc.—for changing, expanding, modernizing 
planning maintenance—saving fuel—servicing boilers, oil burners 
correcting corrosion—figuring heating requirements, also cost 
of steam—uniform heat control—converting to mechanical firing 
snow melting systems, etc. Applications for heating, ventilat- 
ing, processing, drying—packaged steam generators—heat pumps 
unit heaters—radiant panel heating—low pressure steam. 
132 81/4 by 11 Pages, $1.50 


@® SNOW MELTING MANUAL 


Complete information on correct design, installation and opera- 
tion of snow melting systems is offered in this reprint of articles 
originally pubiished in “Heating, Piping and Air Conditioning.” 
Design data based on a study of—and others’ actual experience 
with—over 100 snow melting systems of all kinds. Applications 
illustrated, for loading platforms and docks; sidewalks; roads; 
driveways; marquees; parking areas; runways; railway switches, 
etc. 20 pages, $0.50 


* * 
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ELECTRIC HOT WATER HEAT 


Chien 








iy 
— 


‘2 


PRECISION 
ELECTRIC HOT WATER GENERATOR 


Complete Unit Ready for Installation. Precision Electric Hot Water 
Generator comes complete with water circulator, heating elements & thermo 
Stats 

No ducts! No noise! No chimney! No odors! No flame! A complete heating 
plant ready for electrical and heating contractor 


Use With Any Type Hot Water Heating And Water Chiller 
For Year-Round Air Conditioning. . . Baseboard, floor or ceiling 
Coils, Convector, cast-iron radiators. Suited for new or old homes, churches 
apartments, hotels, motels, hospitals, commercial buildings and swimming 
pools. Supplies hot water at temperatures ranging from 60 to 190 degrees 
Ideal for auxiliary heating system where rooms are added 


Every Unit Inspected And Tested. 10 years of trouble-free service in 
actual installations 


9 Stock Sizes. 40.948 BTU to 204,720 BTU output. Larger units also 
available. Largest stock unit requires only 16” x 38” floor space x 32” high 


PRECISION PARTS CORPORATION 


400-HP&AC North First Street +* Nashville 7, Tennessee 











Statement of Ownership and Management of 
HEATING, PIPING & AIR CONDITIONING 


The ng 
by the act of ¢ 
March 3, 1933 and 
t Heating, Piping 

r October 1, 19° 


1 The names 
and president are 


Publisher, Chas. FE Price, Glencoe 
Editorial Director, (¢ M. Burnam 
Editor, Robert W. Roose, LaGrange 
President, Chas. E. Price, Glencoc 


2 The owner is: (If owned by a corporatior 
be stated and also immediately thereunde the names 
tockholders owning or holding 1 percent or more of total 
If not owned by a corporation, the names and addresse ne i 


ts name 


Monarch Brass F-80 Air Condition- 

ing Nozzles (or 44" male one-piece 

H-261 style) produce the finest 

possible breakup of small capacities 
with low direct pressure only. No air 
required. 


The most popular size is 73.00 which 
operates on as little as 25 pounds pres- 
sure, delivers 1.00 gph and produces a 
very wide angle of spray (120) in a 
fine, soft, fog-like mist. 


Available in 25 different capacity sizes 
from .57 gph upwards, all Brass construc- 
tion with 120 mesh Monel screen strain- 


ers. 
WRITE FOR CATALOG I 


Th Units M The Requirements e oiler 
pty wena Soceel ar Pe ee ee M F G . Ww 0) R K ) ’ INC. 
Write for FREE color brochure and prices. 2523 E. ONTARIO ST. 


PHILADELPHIA 34, PA. 
Canadian Agents: (Except B. C 


Gallagher Sales Lltd., Toronto 12, Canada 


tein ahd" ae wei Sean oy “sivas | Permanently End Condensation Drip, 
m t oe 


lust De given.) 


Keeney Publishing Com 
Illinois Stockholders Ww ort Fairfield Connecticut 
Price, Glencoe Illinois: Rober xu Cleveland Height oO} 


ckh 

stec 
ration for 
paragraphs 
rcumstances and 


who do 


(SEAL) My commissior 
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Michigan Avenue, Chicas Rust and Corrosion 
with NoDrip Plastic Coating! 


Here is the inexpensive, easy way to solve 
your condensation problem once and for all. 
NoDrip plastic coating acts immediately to 
insulate and protect tanks, pipes, walls, ceil- 
ings, air ducts and other metal equipment 
against condensation drip, rust and corrosion, 
NoDrip can be applied by anyone without 
spec ial expe rience with brush, trowel or spray 
NoDrip is also resistant to acid, alkali and 
brine protects concrete, brick, plaster, tile, 
wood or composition surfaces 

32.PAGE Complete with photographs came 

: hnicel information to he 
NoDrip DATA pe wage aye scenes am ssstioas. 


HANDBOOK Write today! 
Available at leading plumbing and mill supply houses 
J. W. MORTELL COMPANY, 568 Burch 5t., Konkokee, Il! 








THE NEW 
DISTRICT HEATING 


HAND BOOK 
THIRD EDITION 


An Entirely New Volume — 529 Pages 
15 CHAPTERS — 6”"x91/,” 


GROWTH AND PRESENT STATUS 
ECONOMICS OF DISTRICT HEATING 
GENERAL DATA 

DISTRICT HEATING PLANTS 

WATER CHEMISTRY AND CORROSION 
STEAM DISTRIBUTION 

METERING 

BUILDING HEATING SYSTEMS 
CONSUMERS’ PROCESS EQUIPMENT 
CONSUMERS’ ACCESSORY EQUIPMENT 
ESTIMATING STEAM REQUIREMENTS 
ECONOMICAL USE OF STEAM 

RATES 

SALES ACTIVITIES 

HOT WATER FOR DISTRICT HEATING 


Price $7.00 


NATIONAL DISTRICT HEATING ASSOCIATION 
827 N. EUCLID AVE., PITTSBURGH 6, PA. 














NEW BOOKS & REPORTS 


Continued 





DIRECTORY OF THE AMERICAN COUNCIL OF INDE- 


PENDENT LABORATORIES, INC., SEVENTH EDITION A 
guide to the leading independent testing, research and 
inspection laboratories of America. 100 pp. American 
Council of Independent Laboratories, Dr. Harold M. 
Dudley. Executive Secretary, 4302 East-West Highway. 
Washington 14, D. C, 


SPECIFICATION For Low ALLoy STEEL CoverRep 
Arc-WeLpING ELectropes. American Welding So- 


ciety. 33 W. 39th St.. New York 18. 50c. 


MILp WELDING 


E_ectropes. Technical Dept., American Welding So- 


3 W. 39th St.. New York 18. 50c. 


SPECIFICATION FOR STEEL AR(¢ 


ciety. 


NEMA STANDARDS PUBLICATION FOR INDUSTRIAL 
Heating Units anp Devices, HU 1-1958. National 
Electrical Manufacturers Association, 155 E. 44th St., 
New York 17. 20c. 


NEMA SrTaANnparps PUBLICATION FOR DEHUMIDIFI- 
ers, DH 1-1958. National Electrical Manufacturers 
Association, 155 E. 44th St.. New York 17. 20c. + 


LATENT HEAT STORAGE FOR AIR CONDITIONING 


© CHURCHES 
@ THEATRES 
© CAFETERIAS 


© MORTUARIES 
© OFFICES 
e LODGE HALLS 


© LOW INITIAL INVESTMENT © ECONOMICAL OPERATION 


Write for Engineering Catalog BAE 


DOLE REFRIGERATING COMPANY 
5924 NORTH PULASKI ROAD, CHICAGO 46, ILL. 


le WA DEPENDABLE 
Ce- AIR CONDITIONING 


DIAMOND FABRICATED GRILLES 
FOR MODERN PUBLIC BUILDINGS 


Heatirg Engineers asked for a stronger, more durable grille — in har- 
mony with the modern trend toward maintenance-free construction through 
greater use of Aluminum and Steel. Here's our answer: a Custom-Built 
Heavy-Duty Bar-Type Grille that provides long-needed protection against 
the trouble and expense so often caused by replacement of ordinary 
light-gauge grilles. 

Available in any desired size or shape — All Steal or All Aluminum — 
for straight or deflected air flow. Bulletin 43 gives complete information. 


Write for free copy. 
WYOMING PA 


DIAMOND MFG. CO. iviiccstorce arees 


Manufacturers, also, of DIAMONTEX, the Perforated Metal Lay- 
in Panel for modern acoustical ceilings. Ask for Bulletin 47 


290 


103 PARK AVENUE, NEW YORK 17, N. Y. 
Dole Refrigerating Products Limited, 29 Brock St., N. Oakville, Ont 





rr 


Expecting A Check? 


You'll get it quicker if you gave your postal deliv- 
ery zone number with your address. 


The Post Office has divided 106 cities into postal 
delivery zones to speed mail delivery. Be sure to 
include zone number when writing to these cities; 
be sure to include your zone number in your return 
addross — afier the city, before the state. 
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CLAMPS FOR WELDING 
PIPE @ FLANGES ®@ 
ELBOWS @ ANGLES 

—also PIPE MARKERS 


PIPE WELDING Clamps 


These clamps align the 


Gasket & Joint pipe perfectly. and hold it 
there until it is welded 


SEALING COMPOUNDS ff Gide | | Two sites, th" to 87 8 


Heat-proof, vibration-proof. Will not shrink, , SKET & son s Jewel Pipe Clamps are light- 
, iP’ weight — rigidly constructed — 


crack or crumble. Prevents formation of rust 
and corrosion—makes disassembly easy. resist strain, heat and abuse. 


At your wholesaler! Posts Sends ENOUGH JEWEL CLAMPS CUT ERECTION COSTS 
ee : vo xzs JEWEL manurActurING COMPANY 


RADIATOR SPECIALTY CO., Charlotte, N. C. 1841 University Ave., St. Paul 4, Minn. 








. . « find what you need quickly 
and economically through . . . 


Rates for classified advertising are 15 cents for each word including heading 
D and address. One inch $7.00. Count nine words for keyed addre Minimun 
$2.50 for each insertion. Cash must accompany order. Closing date 10th 
ADVERTISING 


7% SITUATIONS OPEN 17 AGENTS WANTED 17 NAME PLATES 











NUMBERED VALVE TAGS 
MANUFACTURERS AGENTS—Established Midwest 
MECHANICAL ENGINEER manufacturer of ple e of 


i Chicago 





IDENTIFICATION NAME PLATES for 











SALES REPRESENTATIVES established eastern 





f 














ral excellent_opportunities a N Address Changing? 
Construction superintendent, or eam Tell Us At ONCE! 








4 postal regulation relating to 

the handling of undelivered mail 

could result in) some issues of 
>? , 7 

BUSINESS OPPORTUNITY — Sales Engineer — Man Heatin Pipine € tir Condition 

facturer’s Representat f eed ne being thrown away instead o 


being returned to us as they 


nake tr Repre t An established manufacturer y 
Radiant Heating, Rad t Air " 
have been in the past for re 
mailing to your new 
address 
Io avoid missing any issue ot 
“4 ventilat f y Heating, Pipine G Air Condition 
HEATING AND VENTILATI — Mechan @ ‘ 
enainner with ‘ ‘ ping & ing it is More important than ever 
sting and ventilating experience for excellent to report both your new and old 
permanent posit end resume ling experience iddress to us and your post office 
ee ee FB ap ee ts Deadline is the 8th of the preced 
ing month for the next issue. Send 


y 
changes and new local posta 











vd FOR SALE 4 LINES WANTED delivery zone wo 


BLOWERS of ali types used in recently closed FORD 
MOTOR e t € year 1 


HEATING, PIPING & 
PvAME? AN BLOWER, — BUFFA LINES WANTED eay ufacturer’s Ag AIR CONDITIONING 
sxe hand ; “high tempe se ' 5, wo reg) “ 6 N. Michigan Ave., 
a eS oe a , CHICAGO 2, ILL. 


reguia 
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STEAM TRAP CLINIC * SD 


“A BINATION 
KET AND 
THERMOSTAT 


NVERTED E 
BUCKET 


vU 
FAST 


NSIDE USE HEATING UP 


Which design 
of trap is best? 


THERMOSTATIC 


1S al ol 4 ok oa 4 
SERVICE 


\ 


\ 


N 


You can increase the heat from steam 


units as much as 35% by careful 
of the right design of trap. For e 


selection 
xample, 


although inveited bucket traps are best for 


most normal indoor uses, a combination open 


float and thermostatic trap permi 


units to reach maximum heat 24 


ts steam 


times faster. 


For other sound design recommendations, 


send for Anderson’s new engineering catalog, 
“How to Select SteamTraps and Fluid 
Specialties.” This valuable booklet tells which 
of the four basic types of traps—inverted bucket, 


thermostatic, combination or float—is best 


for any installation. Send for you 
complimentary copy. Mail the cc 


yupon today. 


 —_ 


INTINVOUS 


SERVICE 











ANDERSON SUPER-SILVERTOP STEAM TRAPS 


Ce) 


THE V. D. ANDERSON COMPANY 


division of International Basic Economy Corporation 


1949 We 


st 96th Street ° 


Cleveland 2, Ohio 


Please send a copy of your new engineering 
booklet, “How to Select Steam Traps and Fluid 


Specialt 


Name 
Compar 
4 ddress 


City 


ies.” 


1) 


_ Zone 


__ State 


A TRAP FOR EVERY PURPOSE 
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Acme Industries, Inc 20 

Adsco Div., Yuba Consolidated Industries 

Aerofin Corp 

Aerovent Fan Co., Inc 

Air & Refrigeration Corp 

Air Control Products, Inc 

Air Devices, Inc 

Air Filter Institute 

Air-Maze Corp 

Airtemp Div., Chrysler Corp 

Airtherm Mfg. Co 

A-J Mfg. Co 

Aladdin Heating Corp 

Aico Valve Co 

Allen-Bradley Co 

Allen Cooler & Ventilator 

Alien Mfg. Co., W. D 

Allis Co., Loui 

Allison-Campbel! 
Co., Inc 

American Air Filter Co 

American Brass Co., The 

Amer. Chain & Cable Co 
Div 

American Chain & Cable Co 
Allison-Campbel! Div 

American Gas Association 

American Gilsonite Co 

American Hard Rubber Co 

American-Marsh Pumps, Inc 

American Metal Hose Branch American Brass 

American-Standard, American Blower Div 

American-Standard, P!umbing & Heating Div 

Ames Iron Works 

Ammerman Co., Inc 

Anderson Co., V. D. Div 
Economy Corp 

Anemostat Corp. of America 

Armstrong Cork Co 

Armstrong Machine Works 

Arno Adhesive Tapes, Inc 

Aurora Pump Co 


Inc 


Inc 


Div., American Chain & Cable 


Inc 27 


Inc. — R-P&C Valve 


Inc 


of International Basic 


Babbitt Steam Specialty C 
Babcock & Wilcox Co 
Fittings Dept 
Badger Mfg. Co 
Baltimore Aircoil 
Barber-Colman Co 
Barnebey-Cheney Co 
Barry Blower Co 
Bell & Gossett Co 
Bethlehem Steel Company 
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Binks Mfg. Co 
Bituminous Coal Institute 
Boiler Engineering & Supply Co 
Bonney Forge & Tool Work 
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Bruner Corp., The 
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Buffalo Forge Co 
Buffalo Pump 
Builders-Providence 
Burgess-Manning Co 
Burnham Corporatior 
Byers Co, A. M 


Tubular Products Div 


Inc 


Co 


Inc 


Inc 214 
38 
of Buffalo Forge C 
Div. of B-I-F Ind 
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Div 


Inc In 


Cain Mfg. C 
Cambridge Filter Corp 
Campbell Heating Co 
Canton Stoker Corp., Wagener 
Capito! Mfg. & Supply Co 
Carnes Corporation 
Carrier Corp 
Carpenter & Patersor 
Century Electric C 
Chase Brass & Copper C 
Chester Cable Co 
Chicago Blower Corp 
Chicago Pump Co 
Clarage Fan Co 
Cleaver-Brook 
Colonial Plastics 
Iron Works Co 
Colt Ventilation of America, Inc 
Committee on Steel Pipe Research 
& Steel Institute 
Connor Engineering Corp 
Continental Air Filters 
Crane Co 
Curtis Refr 
Cyclotherm 


Pump Div 


Inc 
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Co., B 


yiler Div 
Mfa. Co 


Subsidiary Van Dorr 


American Iron 


Inc 


of Curtis Mfg 
Radiat 


Machine Div 
Div., National-U. S 


Davis Eng. Corp 
DeBothezat Fan 
Metals, Inc 
Detroit Stoker Co 
DeZurik Corporation 
Diamond Mfg. Co 
Dodge Mfg. Co 
Dole Refrigerating Co 
Dover Mfg. Co 
Dravo Corp 
Drayer-Hanson 


Division American Machine & 
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**The new PPG Glasfloss Safety-Grille filters definitely improved the service of our air filtering system,"’ states Mr. Arthur 
C. Kercher. ‘“‘Their one-piece chipboard construction has eliminated biow-outs and cut replacement time by 40% 


“New PPG Glasfloss Safety-Grille' filters eliminated 


*TRADE-MARK 


blow-outs, reduced replacement time by 40%” 


reports Mr. Arthur C. Kercher, Air Conditioning Engineer, Joseph Horne Co., Pittsburgh, Penna. 


“The new PPG Glasfloss Safety-Grille filters greatly 
improved our air filtering operations at Joseph Horne 


Co.,”’ states Mr. Kercher. 
NO BLOW-OUTS 


“With the older type metal grille filters previously 
used, we experienced frequent blow-outs. Air is drawn 
through the filter bank at a high velocity; but since 
switching to Glasfloss Safety-Grille filters, the blow-out 


problem has been eliminated. 


SAFER, FASTER INSTALLATION 

“The new chipboard grille of the Safety-Grille filters 
is superior to the metal grille filters we previously used. 
Workmen now install the filters 409% faster than before, 


because there is now ! 


metal edges bs 


LONGER SERVICE, COST SAVINGS 

“The sturdy one-piece construction of the frame and 
grille means that we cut costs through their long usage 
(12 to 16 weeks) and their ease of handling.” 


DO YOUR AIR FILTERS GIVE YOU 
THIS GOOD SERVICE? 

The new Glasfloss Safety-Grille filters will 
your air filtering system. ‘They are 
plete range of sizes. Call your loca 
or PPG Warehouse for top ser 


A PRODUCT OF PITTSBURGH PLATE GLASS COMPANY 


Sales Offices are located in the following cities: Charlotte, Chicago, Cincinnati, Cleveland, Detroit, t 
Los Angeles, Minneapolis, New York, Philadelphia, Pittsburgh and St. Louis 


SYMBOL OF SERVICE FOR SEVENTY-FIVE YEARS 


th 


|S 8. e-G.H 
ANNIVERSARY 
1883-1958 


ce a me - GLASS COMPANY 
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Dresser Mfg. Division 
Dunham-Bush, Inc 
Durabla Mfg. Co 
Dura-Dyne Corp 


The A. B.C. Symbol a no el 


Ellicott Fabricators, Inc 
Elliott Co., div. of Carrier Corp 
Emerson Electric Mfg. Co 
Enterprise Div 

General Metais Corp 
Evans Corp., The George 
Everlasting Valve Co 





Fairbanks Co., The 

Fairbanks, Morse & Co 

Fairmont Aluminum Co 

Farr Co 

Field Controi Div., H. D. Conkey & Co 

Finn & Co., Inc R 

Fisher Governor Co 

Fitzgibbons Boiler Co., The 

Flexible Tubing Corp 

Flexonics Corp 

Freon’’ Products div., duPont de Nemours & Co 
Inc 

Frick Co 

Fulton Sylphon Div., Robertshaw-Fulton Cont. Co 

Furnas Electric Co 





G. & 0. Mfg. Co., The 

Gallaher Co., The 

General Air Products Corp 

General Blower Co 

General Chemical Division, Allied Chem'cal Corp 

General Controls Co 

General Electric Co 

Glo-Brite Products 

Goodall Rubber Co 

Goodrich Chemical Co., B. F 

Goodrich, B. F., Sponge Products Div 

Goodyear Tire & Rubber Co., Inc 

Gordon & Piatt, Inc 

Governair Corp 

Grasselli Chemicals Dept. duPont de Nemours 
Co., Inc., E. 1 

Green Fuel Economizer Co., li 

Greenheck Fan & Ventilator Co.o 


The right to purchase or refrain from purchasing = Srsenncs*s53? & 
Grinnell Co., Inc 
this publication gives you, the reader, and no ics encore 
one else the power to pass judgment on whether Mshsed Sicha 


° ‘ - : Hammond Brass Work 
it shall continue to survive. This symbol represents nema ag yd 
idly oe ta Co., Cooling Tower Div 


the standards by which your voluntary response is sane Enotes Seat Co. Cust 


Heat Transfer Products Inc 





Hendrick Mfg. Co 


measured. It testifies to the advertising value of this "err, Mis. 
: ; ’ . Hoffman Specialty Mfg. Corp 
publication. It also serves as a constant guide to 


Hu sey & Co., C.G 
’ . . 
our readers opinion. lig Evectric Ventilating Co 191, 192, 193 
Illinois Engineering Co Div. of American Air 
Filter Co 27, 69 
Illinois Testing Laboratories 
Independent Register Co., The 
Industrial Acoustics Co., Inc 
Industrial Combustion, Inc 
Ingersoll-Rand Co 
International Bciler Works Co.. The 


* oe @ * eo,@ ° 
eatin | in ir on itionin International Heating & Air Conditioning Exposi 
7 tion 40 


lron Fireman Mfq. Co 


Janitrol Heating & Air Conditioning Div., Surface 
Combustion Corp 

Jenkins Bros., inc 184 
This symbol represents our membership in the Audit Bureau of Circula Jenn-Air Co., Inc 75 
tions, your assurance that our circulation facts are verified by independent Jewel Mfg. Co., Inc 291 

Johns-Manville 283 
audit, measured by recognized standards, and reported in’ standardized Johnson Co. S. T 
reports. These audited facts, available without obligation to interested Johnson Service Co Outside Back Cover 
persons, provide a factual basis for advertising rates, evidence of subseriber Jones & Laughlin Stee! Corp 

loy Mfg. Co 68 


interest, facts on market coverage, and facts for appraising our circulation 
quality and editorial vitality 
Kathabar Air Conditioning & Drying Div., Surface 
Combustion Coro 2 
Keasbey & Mattison Co 
Kennard Corp 
Kennedy Valve Mfg. Co 


e . Kewanee Boiler Division of American Standard 
Kieley & Mueller, Inc 
e e Klipfel Valves Inc div. of Hamilton-Thoma 
p Corp 279 
Koppers Co., In Fan Dept 258 
. 
-\ 


Koppers Co., Inc., Industrial Sound Control Dept 79 


*t” 
vue Continued on page 296 
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MARSH PACKLESS RADIATOR VALVES 
— 
+ 
* 


GLOBE CORNER PATTERN 
PATTERN (Sectional Below) 


ANGLE 
PATTERN 


LOCK AND 
SHIELD 


WHEEL GRADUATED 
HANDLE 


MARSH THERMOSTATIC RADIATOR TRAPS 
| | 


= { 


a 
ee 


RIGHT HAND 
CORNER PATTERN 


CUT OPEN 
VALVE 


LEFT HAND 
CORNER PATTERN 


VERTICAL 
PATTERN 


ANGLE STRAIGHTWAY 
PATTERN PATTERN 


F&T TRAPS 


| 
| 
| 
| 
| 
| 
| 


| , 
| | 

| im 

! 
| | 

| | 


a * 
No. 12, REPRESENTATIVE [ 
or All the best of then kind 
Ea - 


You probably have made certain Marsh products your standbys 
without realizing there are a lot more of them 


just as superlative as the ones you like so well 


Make the acquaintance of some of them here, but, 


better still—Ask for this Marsh Catalog! 


No. 5 VENT, 
ONE OF MANY MARSH HEATING EQUIPMENT CO. 


Sales affiliate of Jas. P. Marsh Corporation 


BUCKET TRAPS DEPT. T, SKOKIE, ILL 


Marsh Instrument & Valve Co. (Canada) itd 
8407 103rd St., Edmonton, Alberta 


SEE OUR EXHIBIT 14th International 
Meating & Air Conditioning Exposition mM A | 4% bh 
PHILADELPHIA Jon. 26-29, 1959 


No. 500 INVERTED ‘ ‘ ‘ ’ 
BUCKET TRAP Heating Specialties since 1865 


MARSH BOILER GAUGES 


THER-ALTI-METER INTERNAL SYPHON OUNCE-GRADUATED RETARD STANDARD 
(Square and Round) (Squere and Round) (Also Compound) Also Compound 
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ee 
CAPILLARY ° 
Air Washers 





PRODUCTS 


For Air Conditioning 
Write for catalog 


To — 


AIR & REFRIGERATION 
CORPORATION 


439 MADISON AVENUE 


NEW YORK 22, N. Y. 


RTRADEMARK REG. 
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Kramer Trenton Co 


Ladish Co., The 

Lennox Industries, Inc 
Leslie Co 

Lewin-Mathes Co 

L. 0. F Glass Fibers Co 


Manning & Lewis Engineering Co 
Marathon Electric Mfg. Co 
Marley Co., The 
Mario Coil Co 
Marsh Heating Equipment Co 
Marsh Valve Co 
McDonnell & Miller, Inc 
McQuay, Inc 
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Miller Electric Mfg. Co., Inc 
Miller Valve Co., Inc 285 
Minneapolis-Honeywell Regulator Co 
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Miracle Adhesives Corp 
Modine Mfg. Co 44, 45 
Monarch Mfg. Works, Inc 289 
Moore, Inc., Goodloe E 258 
Mortell Co., J. W 289 
Mueller Steam Specialty Co., Inc 202 
Multi-Vent Div., Pyle-National Co., The 63 
Murray Mfg. Co., D 
Myers & Bro., F. E 


Nash Eng. Co., The 94 
National Exposition of Power & Mechanical Engi 
neering 
National Heater Co., The 
National Tube Div., United States Steel Corp 
National-U. S. Radiator Corp 200 
Nelson, Herman Div. of American Air Filter Co 
Inc 27, 69 
Nesbitt, Inc., J. J 
New York Blower Co., The 
Niagara Blower Co., The 
NIBCO Inc 
Norman Products Co 
Norwood Prod. Co., Div. of A. R. Wood Mfg Co 


Oakite Products, Inc 
Ohio Brass Co 

Ohio Injector Co., The 
Orr & Sembower, Inc 
Oster Mfg. Co 

0 T M Corp 


Palmer Thermometers, Inc 
Patterson-Kelley Co., Inc., The 26 
Peerless Electric Co., The 50 
Peerless Pump Div., Food Machinery and Chemical 
Corp 
Penn Ventilator Co 280 
Petro 80 
Petrometer Corp 284 
Phelps Dodge Copper Products Corp 
Phillips Cooling Tower Co., Inc 239 
Pittsburgh Plate Glass Co., The Fiber Glass Divi 
61, 293 
206 
279 
Porter Co WS Fittings Div 234 
Porter Co., R. C 
Portmar Boiler Co., Inc 
Powell Valves 76 
Power Line Fan Co Div. of Chelsea Fan & 
Blower, Inc 
Powers Regulator Co 12, 13 
Prat-Daniel Corp., Thermobloc Div 296 
Precision Parts Corp 289 
Precision Thermometer & Instrument Co 
Preferred Utilities Mfg. Corp 
Pritchard Co. of California, J. F 
Propellair Div., Robbins & Myers, Inc 


33, 232 


Quickdraft Company 


Radiator Specialty Co 291 

Ramset Fastening System Winchester-Western 
Div., Olin Mathieson Chemical Corp 

Ray Burner Co 

Raypak Co., Inc 

Reading Tube Corp 

Recold Corp 

Reed Mfg. Co 
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Remington Arms Co 

Rempe Co 
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{ PANELBLOC | 
t GAS-FIRED | 
HEATERS ARES 
SAFE AND 
EPENDABLE | 


\ 


ae eee re 


7 ~ 


THEY'RE FAST \ 
BECOMING | 
AMERICA’S 
r--" tMOST POPULAR § 
i {GAS HEATER 


' 
' 
' 
' 
' 
‘ 
\ 


s 4 
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If you don’t know the full story 
on PANELBLOC, you should 
write for information today. 
Panelbloc heaters are manu- 
factured for stock, and are 
shipped upon receipt of order. 
Installation and start up is fast 
-no electrical connections or 
expensive wiring needed. There 
are no fans or blowers—no mov- 
ing parts. That means no noise, 
and minimum maintenance. 
Panelbloc can heat an entire 
area, or any portion of that area 
- and no partitions are needed. 
Panelbloc actually “Heats Like 
The Sun”. 


Thermobloc Division 
PRAT-DANIEL CORPORATION 

8-11 Meadow St. So. Norwalk, Conn. 
(] Please rush literature on Panelbloc 

[] Have representative call 

Name 


Title 
(PLEASE attach coupon to your Company Letterhead) 





Equipment Ltd., 164 Metcalfe Ave., Montreal 
In Caneda—Canedian Wanson Combustion 
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*A Trademark of Chicago Pump Compony 


SEALED) ELECTRODE FLOATLESS PUMP CONTROLLER 


A new and valuable accessory for Sewage And Drainage 
Sump Pumps... exclusively available with Chicago" Pumps. 
The SEALTRODE* Sealed Electrode Floatless Pump Con- 


troller has every advantage of other floatless controllers, plus 
these advantages of being sealed 


® Electrodes never become insulated and coated with 
grease, oil or soap. 


* Electrodes are never affected by corrosive elements in 
sewage and drainage water 


* No moving parts in liquid 


* Low original cost... eliminates need for dupiex float 
switches and float guide pipes 


* Low maintenance cost. 








TYPICAL 
PUMP 
APPLICATIONS 





SEWAGE SUMP 
PUMP PUMP 














PATENT No. 2,797,702 








Write direct, or contact Chicago Pump Company Distributors 
located in most principal cities, for bulletins and complete 
engineering data. 


Putting tdeas to Work 


Me FOOD MACHINERY AND CHEMICAL CORPORATION 
7000 Macnee 


Chicago Pump Company 


Conroration 622 DIVERSEY PARKWAY . CHICAG a 


} Copyright “he 30 Pur ( 
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—— INDEX TO ADVERTISERS 


HANK, THE POWER SHOW SURE j é Continued from page 296 
: YOU'RE RIGHT, ED. seer 


PAYS OFF. I'VE SEEN OVER 300 
I'VE PAID FOR MY TRIP ALREADY 
Research Products Corp 


EXHIBITS OF NEW PRODUCTS AND 
NEW COST-SAVING METHODS ~ ~AND MET MORE PEOPLE THAN Revere Copper & Brass, Inc 
f -~ Reznor Mfg. Co 
AND DOZENS OF THEM HAVE oe = vee Richmond Engineering Co., The 
IDEAS | CAN USE! LAST SHOW! Ric-wiL Inc 
Ridge Tool Co., The 
Roberts-Gordon Appliance Corp 
Robvon Backing Ring Co 
R-P & C Valve Div. — Amer. Chain & Cable 


ee” 
ye, , 


St. Clair Rubber Co 
A Sarco Co., Inc 
y Sarcotherm Controls, Inc 


Shaw-Perkins Mfg. Co 
Skidmore Corp 
Slant-Fin Radiator Corp 
Sonoco Products Co 
Spang-Chalfant Div. of The National Supply Co 
Speediine Fittings Div 
Horace T. Potts Co 
Spence Eng. Co 
Sporlan Valve Co 
. a Standard Stamping & Perforating Co 
g : ‘ = Stephens-Adamson Mfg. Co 
Sterling, Inc 
Stoddard Industries, Inc 


Bring Your Key Men and Shop For New Ideas at the Superior Combustion Industries, inc 
Surface Combustion Corp 
234 National Exposition of 








Swartwout Co., The 


Taco Heaters, Inc 
Taylor Forge & Pipe Works 


on & a 
Taylor Instruments Cos 
Thermal Engineering Corp 
Therm-O-Disc, Inc 2 
Titus Mfg. Co 16 


Titusville Iron Works Co. The Div. of Struthers 
e Wells Corp 
Auspices of ASME Torrington Mfg. Co 
Trane Co., The 14 
Trerice Co The H. O 


New York Coliseum December 1—5, 1958 us: 51 
Plan now to attend. Register by mail today—there’'s no charge. Tuttle & Bailey Div. of Allied Thermal Corp 


Write the Exposition at 480 Lexington Ave., New York 17, N. Y. 
Union Carbide Chemicals Co., Div. of Union Car 
: ° +e: bide Corp 54, 55 
Management: International Exposition Company United Cork Companies 242 
United Sheet Metal Co., The 
U. S. Flexible Metallic Tubing Co 
United States Gauge Div. American Machine & 
Metals, Inc 
United States Register Co 
United States Rubber Co 


United States Steel Corp 
United Wire & Supply Co 
) | Universal Diffuser Corp 


Van Packer Co., Div. of The Flintkote Co 
Vapor Heating Corp 


Are you interested in securing additional lines? ee ae On 
Vilter Mfg. Co., The 





We are occasionally asked by our manu- Wagner Electric Corp 
Waldron Corporation, John 

Lace , . . : Wal Mfc *s Corp 
facturer advertisers to suggest the names of lls Tl cael, 
Waterloo Register Co 

4 ac Da 4 ’ : wn . Watts Regulator Co 
manufacturers’ agents in various sections of cl ge ag al 
Webster Engineering Co., The 
the country whom they can contact in regard Well Pace 
Weinman Pump Mfg. Co., The 
to representation of their industrial and a 
Westinghouse Electric Corp., Apparatus Div 
large building heating, piping and air con- a ee Oe 
Wheel Trueing Tool Co 
ditioning products. ee ee 
Will-Burt Company, The 

" b 1. ‘ . £ . Williams Gauge Co 

If you would like your name listed on our seg Hing Se 
: ce Wing Mfg. Co., L. J. div. of Aero Supply Mfg 
records for inquiries we may receive on your wo. 9 ee 
W-K-M div. of ACF Industrie Inc 


territory, we invite you to write us. There is law eo 


no charge in connection with this service. Yarnall-Waring C 
€ e “We iii u 
York Corp 
York-Shipley, Inc 
Young Radiator Co 


- e e@ 7 e,°@ . 
Heating, Piping & Air Conditioning Youngstown Sheet & Tube Co 


Yuba Consolidated Industries, Inc., Adsco Div 
6 North Michigan Avenue Chicago 


2 il Yula Corporation (formerly) Yula Water Heaters 
77 ] . Inc 


Zallea Bros 
Zippertubing Co 
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WHERE THERE’S BUSINESS ACTION THERE’S A BUSINESSPAPER 


for information he must have. Carefully, because he’s 
reading for profit, not for pleasure. Thoroughly, because 
he wants to know, what’s in it for me? And, for these 
reads the advertising with the same intense 


One of the stepping stones to success is the ability to get 
the inside word on what's going on in your business. 


There’s no better source for that word than the business- 
paper serving your particular field. reasons, he 
concentration he devotes to the editorial pages. 


In fact, there’s no other source so complete, so timely, so 
authoritative. For facts. For news of the trade or industry. To keep on rising in your field take out your own sub- 
For fresh ideas in design, engineering, production, market- 


ing. For the special information a man in any business 


scription to your businesspaper. Then read every issue 
Searchingly. Carefully. Thoroughly. 
needs to make decisions. 


The man on the rise, like the man on top, reads his business- 
paper .. . searchingly, carefully, thoroughly. Searchingly, 


One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 
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[A\vsco CORRUFLEX EXPANSION JOINTS... 


...give modern straight line efficiency 


...are the long way ‘round 














ADSCO Corruflex Expansion Joints guarantee less heat loss and and all combinations of these motions. 
pressure drop .. . require less valuable space . . . and the cost is ADSCO Corruflex Expansion Joints are manufactured in most 
30% 10 50% lower . . . as compared to expansion bends or loops. commercial alloys, and are designed for service in all phases of 
ADSCO Corruflex Expansion Joints are manufactured either as a petroleum refining, chemical, power, mechanical, heating, and atomic 
standard series or as custom units designed for special applications. energy installations. 


Corruflex units absorb axial and lateral movement or angular rotational When space and economy are factors in piping consult ADSCO. 


EXPANSION JOINTS . ADSCO DIVISION 


20 MILBURN STREET 
BUFFALO 12, NEW YORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 


DESIGNED 
AND MANUFACTURED BY 


Plants and Sales Offices ) | : 2p ae 
NATIONWIDE fie EE leat 
Kec» a eee \ os 


Heot Pressure Structural 
Towers Exchangers Vessels Fabrication 
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Blowers and exhausters for 


diversified industrial applications. 


Standard models promptly available. 


Clarage builds air handling and 


conditioning equipment exclusively — 


concentrated know-how! 


When you want equipment designed 
and built for “the long pull’ 

to stretch your equipment dollar 

to the utmost — call on 


CLARAGE FAN COMPANY, Kalamazoo, Mich. 


~N 
ee ee _— 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 





T-1270 JOHNSON RECEIVER CONTROLLER 
pte nn nn 


OEY! SE 


A new instrument developed specifically for appli- 
cations that require remote, centralized control of 
air conditioning, heating and ventilating systems. 


The T-1270 Receiver Controller receives temper- 

ature measurements from a pneumatic transmitter 

a EIN and acts to regulate the temperature at the pre- 

| JoGtisot ie 2 determined level by either directly controlling 

in valves, dampers or other devices or by resetting a 
submaster controller. 





Flexible metal diaphragm sensing element pro- 
vides uniform, highly sensitive response over the 
entire range of operation. 
Pneumatic sensitivity (feedback) assures extreme 
accuracy of control. 
Pneumatically operated, always accurate. Unaf- 
fected by voltage fluctuations, transient electrical 
currents, humidity or ambient temperature. 
For complete details, write for Bulletin T-1270. 
Johnson Service Company, Milwaukee 1, Wisconsin. 





T-1270 RECEIVER 
ROOM CONTROLLER 


TRANSMITTER 





pneumatic transmission by Johnson... 


Pneumatic transmission systems by Johnson are the control indus 


try's most advanced development for centralized indication and TYPICAL APPLICATION 








control for modern air conditioning, heating and ventilating systems. 





Johnson Control Centers, utilizing pneumatic transmission, are 
backed by nearly 75 years’ experience in the design, manufacture 
and installation of pneumatically operated temperature control 


systems. 


Ask your local Johnson branch for tho latest facts about pneumatic 


transmission and Johnson Pneumatic Control Centers. 


il 


DESIGN * MANUFACTURE «+ INSTALLATION + SINCE 1885 





